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ABSTRACT 


Superwood  Ontario,  under  the  financial  assistance  of  the  Ministry 
of  the  Environment  Waste  Management  Branch, 

undertook  a  project  to  demonstrate  a  technology  to  recycle  mixed 
plastic  wastes  recovered  from  the  solid  waste  stream.  The  overall 
objective  of  the  project  was  to  demonstrate,  using  a  plastic 
recycling  machine  built  by  Superwood  Holdings  PLC  of  Ireland,  that 
a  saleable,  competitively  priced  product  could  be  produced  from  a 
mixed  plastic  waste  stream  obtained  primarily  from  the  Mississauga 
Blue  Box  curbside  recycling  programme. 

The  first  twelve  months  of  operation  were  a  learning  period.  The 
equipment  purchased  by  Superwood  Ontario  had  never  run  post- 
consumer  plastic  as  a  steady  feedstock.  Problems  with 
contamination  levels  in  the  feedstock  caused  extrusion  equipment  to 
wear  much  more  quickly  than  would  be  expected  using  virgin 
plastics.  The  resultant  downtime  set  back  production  schedules  and 
caused  Superwood  to  abandon  original  marketing  plans .  Superwood 
compensated  for  the  difficulties  by  installing  more  equipment  and 
rejecting  loads  of  contaminated  mixed  plastics.  Downtime  and 
equipment  maintenance  and  repair  costs  prohibited  Superwood  from 
achieving  its  first  year  objectives. 

Mississauga  had  promised  to  purchase  Superwood  products. 
Purchasing  orders  did  not  materialize  as  expected.  Superwood 
Ontario  is  going  to  require  municipalities  supplying  plastic  for 
production,  as  well  as  other  levels  of  government,  to  "close  the 
loop"  in  recycling  and  promote  Superwood  products  through  changes 
in  their  procurement  policies. 

The  Superwood  products  compare  favourably  to  wood  in  most 
applications.  Environmental  sustainability  and  energy  efficiency 
favours  the  use  of  Superwood  over  wood.  Tradi-tional  buying  habits 
and  the  lack  of  visibility  have  created  the  need  for  a  stronger 
marketing  effort  to  necessitate  a  change  in  buying  habits  and  a 
subsequent  improvement  in  the  future  potential  of  Superwood  in 
Canada. 


1.0        INTRODUCTION  AND  BACKGROUND 

Perhaps  the  material  that  recently  has  stimulated  the  most  applications  activity  is  plastic. 
Plastic  represents  approximately  5  to  8  per  cent  of  the  residential  solid  waste  stream,  by 
weight  and  approximately  10  per  cent  of  the  industrial/commercial/institutional  waste 
stream,  by  weight.  Plastics  is  the  fastest  growing  component,  by  percentage,  of  the  waste 
stream. 

In  the  past  several  years,  these  materials  have  become  the  particular  target  of  public 
concern.  Although  plastic  is  very  light,  it  occupies  a  disproportionate  share  of  truck  space 
and  landfill  volume.  The  resistance  of  plastic  polymers  to  the  effects  of  biological 
deterioration  and  weathering  that  have  made  them  durable,  also  make  them  problematic. 
As  litter,  plastic  containers  and  other  packaging  endure  without  degrading  causing 
problems  for  the  wildlife  that  ingest  them  or  get  entangled  in  them.  Managing  waste 
plastics  by  incineration  creates  another  concern  in  that  toxic  emissions,  according  to  some 
critics,  are  not  adequately  dealt  with  through  stack  cleaning  systems. 

The  amount  of  plastic  in  the  waste  stream  has  doubled  in  the  past  15  years  and  is 
expected  to  double  again  by  the  year  2000.  Although  some  plastics  have  been  recycled 
in  production  processes  for  years,  the  attempt  to  recycle  mixed  waste  plastics  is  relatively 
new.  Currently,  about  one  percent  of  total  plastic  waste  including  plastic  soft  drink 
containers  is  recycled. 

Although  technology  has  been  developed  to  sort  some  plastic  resins  from  a  mixed  stream 
of  recyclables,  most  plastic  products  can  be  separated,  with  difficulty,  by  hand.  The 
Superwood  concept  was  developed  to  handle  the  mixed  comprehensive  stream  so  that 
inefficient  and  costly  separations  are  not  required  to  produce  a  useful  product. 

The  Superwood  technology  demonstration  project  (the  project)  was  initiated  to 
demonstrate  its  ability  to  process  and  manufacture  a  marketable  product  made  from 
100%  mixed  waste  plastics.  Hence,  Superwood  applied  through  the  Demonstration  and 
Development  of  Resource  and  Energy  Conservation  Technology  (DRECT)  program  for 


financial  support  and  was  awarded  a  $200,000  grant. 

The  project  funding  was  for  a  twelve  month  project  period  (June  1990-May  1991).  This 
report  covers  that  timeframe  for  all  aspects  of  the  project  with  the  exception  of  all 
production  and  fmancial  results.  These  items  have  been  reported  to  correspond  with 
Superwood's  fiscal  year  (August- July).  Undue  time  and  expense  would  have  been  spent 
to  assemble  and  summarize  accurate  financial  information  outside  of  the  fiscal  period. 


1.1       OBJECTIVES  OF  THE  SUPERWOOD  PROJECT 

The  overall  objective  of  this  project  is  to  demonstrate,  using  the  machinery  built  by 
Superwood  International  Ltd.  (Ireland),  that  a  marketable  and  saleable  product  can  be 
processed  from  mixed  post-consumer  plastics  collected  from  existing  "Blue  Box"  recycling 
programs  in  Ontario. 

It  is  the  goal  of  Superwood  Ontario  to  maintain  a  consistent  price  per  pound  over  the 
timeframe  of  the  project  and  to  produce  a  consistent  number  of  tonnes  per  day  through 
the  extruder. 

The  project  report  goals  are  to  provide  information  that: 

*  supports  and  demonstrates  the  viability  of  the  product  -  Superwood. 

*  supports  and  demonstrates  the  technical  and  financial  viability  of  Superwood. 


12       HISTORY  OF  SUPERWOOD 

Superwood  Ltd.  has  two  co-founders,  R.J.  Bunyan  and  F.J.  Finnegan  in  Dublin,  Ireland. 
They  acquired  the  worldwide  exclusive  rights  in  1980  from  the  inventor  of  the  process. 
Superwood  has  developed  the  process  further  and  created  a  wide  range  of  products  of 
varying  size,  colours  and  shapes,  which  it  markets  to  municipal,  industrial,  marine  and 


agricultural  customers. 

In  1984,  Supenvood  Ltd.  changed  its  name  to  Superwood  International  Ltd.,  in 
preparation  for  international  expansion.  Superwood  International  Ltd.  soon  became 
known  throughout  Europe  as  being  the  first  company  able  to  process  a  mixed  stream  of 
plastic  resins  into  marketable  products.  The  raw  material  for  the  Superwood  products 
are  mainly  thermo  plastics,  high  and  low  density  poly-ethylenes  and  polypropylenes.  The 
process  tolerates  small  quantities  of  other  plastics  such  as  polyvinyl  chloride  (PVC), 
polyethylene  terephlatate  (PET)  etc. 

In  1988/89,  M.P.I.  Limited,  a  Vancouver  based  company,  acquired  the  exclusive  right  to 
Superwood  in  most  of  Canada  (excluding  Alberta,  Saskatchewan  and  Manitoba)  and 
formed  Superwood  Ontario  Ltd.  as  a  division  of  M.P.I.  Limited. 

M.P.I.  Limited  decided  to  locate  Supenvood  in  Ontario  based  on  two  reasons: 

1.  City  of  Mississauga  was  committed  to  implement  a  full  scale  mixed  plastic 
collection  through  its  Blue  Box  Program. 

2.  The  Ontario  Ministry  of  Environment  expressed  its  willingness  to  contribute  with 
additional  funds  in  over  and  above  those  of  the  Federal  Government. 

Superwood  Ontario  Limited  formally  began  its  operation  June  1,  1990.  The  facility  was 
partially  funded  by  Industry,  Science  and  Technology  Canada  (DRECT  program)  as  a 
pilot  scaled  operation  with  one  extruder  (Superflow  Jumbo  Machine)  which  is  rated  as 
being  capable  of  producing  200  kg  of  Superwood  board  per  hour. 

1^.1   Corporate  Structure 

Mr.  Thane  Cochran,  president  of  Superwood  Ontario  Limited,  has  over  10  years  of 
management  experience  in  recycling  and  marketing  of  recycled  materials.  The 
Superwood  concept  was  carefully  researched  from  a  strategic  and  market  standpoint 


before  the  company  project  team  was  put  together.  In  addition  to  the  employees,  several 
services  are  acquired  from  professional  consulting  companies.  Examples  of  such  services 
are: 

*  legal  service 

*  accounting  and  financial  service 

*  laboratory  testings  and  R&D 

*  documentation  and  preparation  of  reports 

*  storage  market  development  and  business  development 

Much  effort  has  been  made  to  train  and  educate  the  employees  in  order  to  carry  each 
specific  work  activity  towards  optimum  performance. 

Special  emphasis  was  given  to  the  following  when  key  personnel  were  selected: 

*  Technical  and  management  ability  with  respect  to  multi-disciplinary  projects, 

*  Complete  understanding  of  the  requirements  to  establish  a  new  business  including 
joint  ventures,  contract  negotiations  and  business  development, 

*  Commitment  to  improving  society's  approach  to  solid  waste  management  through 
recycling  initiatives, 

*  Experience  in  relevant  recycling,  market  evaluation  and  solid  waste  management 
feasibility  projects,  and 

*  Knowledge  of  the  environmental  assessment  process  and  environmental  concerns 
in  Ontario. 

Mr.  Cochran  is  the  former  president  of  M.P.I.  Limited.  He  manages  the  current 
operation  of  Superwood  Ontario  Ltd.  as  well  as  related  business  development.  Mr. 
Cochran's  staff  includes  one  office  manager,  two  outside  sales  representatives,  one 
production  manager  and  a  production  workforce  of  eight.  There  are  13  employees 
presently  at  Superwood  Ontario  Ltd.  (See  Figure  1.1).  Legal,  accounting,  R&D  and 
project  monitoring  (report  writing)  are  carried  out  to  professional  and  consulting  firms. 


FIGURE  1.1:  Superwood  Ontario  Limited 
Organization  Chart 
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2.0  SUPPLY  OF  POST-CONSUMER/POST-INDUSTRIAL  PLASTICS 

2.1  BLUE  BOX  COLLECTION  PROGRAMME 

With  minor  variations  between  Blue  Box  collection  programmes  in  each  municipality, 
householders  are  asked  to  put  clean  mixed  rigid  plastic  containers  and  plastic  film  in  their 
Blue  Boxes.  The  Blue  Boxes  are  sorted  at  the  curb  by  the  Blue  Box  collection  truck 
driver.  Except  for  PET  (two  litre  soft  drink  bottles),  all  resins  are  commingled.  Further, 
the  recyclables  go  to  an  intermediate  processing  centre  (depot)  where  they  are  baled  and 
prepared  for  delivery  to  Superwood.  Unfortunately,  some  mechanical  and  hand  sorting 
is  required  to  remove  contaminants  prior  to  baling.  Within  the  municipalities  involved 
in  the  project,  a  total  of  approximately  145,400  households  could  theoretically  participate 
in  the  Blue  Box  programme.  Studies  indicate  that  80%  of  all  households  with  Blue  Boxes 
participate  in  the  programme.  No  studies  have  been  made  in  Ontario  showing  the 
participation  ratio  by  category  or  type  of  item. 

Each  of  the  municipalities  that  supply  plastic  to  Superwood,  whether  it  is  done  by  a 
private  contractor  or  by  a  public  works  department  arrange  to  have  the  plastic  baled  and 
shipped  to  Superwood's  facility  in  Mississauga. 


22  THE  MUNICIPALITIES  SUPPLYING  PLASTICS 

During  the  project  period,  mixed  plastics  were  collected  from  several  municipalities. 
Table  2.1  indicates  the  collected  quantities  of  plastics  per  month  for  each. 

According  to  a  recent  Metro  Toronto  waste  composition  study,  an  average  household 
disposes  of  approximately  23  kilograms  of  plastic  per  person  per  year  (Gore  and  Storrie, 
1991,  "Residential  Waste  Composition  Study,  Volume  1,  Ministry  of  the  Environment). 
Many  categories  of  plastics  in  that  quantity  are  not  a  part  of  the  eligible  plastics  in  the 
Blue  Box  programme.  Examples  of  such  plastics  are  toys,  shoes,  kitchen  utensils,  clothing 
(synthetic,  fibre)  and  many  other  durable  and  semi-durable  plastic  items.   The  eligible 


plastics  for  the  programme  are  mixed  rigid  plastic  containers,  plastic  film  and  Tetra 
drinking  boxes. 

Table  2.1:   Raw  Materials  Receipt  by  Municipality 


MISSISSAUGA 

MARKHAM 

*UNDSA^ 

^    *MUSKOF 

L\ 

MONTH 

(tonnes) 

(tonnes) 

(tonnes) 

(tonnes) 

Aug-90 

43.36 

0.0 

0.0 

0.0 

Sept-90 

43.9 

0.0 

0.0 

0.0 

*  contain 

Oct-90 

49.32 

0.0 

0.0 

0.0 

tetra-pak 

Nov-90 

44.12 

5.6 

0.0 

0.0 

drinking 

Dec-90 

39.06 

6.6 

0.0 

0.0 

boxes 

Jan-91 

34.33 

5.8 

0.0 

0.0 

Feb-91 

0.0 

16.0 

24.49 

0.0 

Mar-91 

49.49 

10.9 

0.0 

0.0 

Apr-91 

46.84 

6.7 

21.77 

0.0 

May-91 

15.2 

6.8 

22.68 

12.18 

June-91 

0.0 

35.49 

22.73 

13.45 

July-91 

46.55 

0.0 

0.0 

0.0 

TOTAT  S 

362.85 

93.89 

91.67 

25.63 

Total  from 

Municipal  Collection 

Programme 

574.04t 

Tetra  Pak  School  Collection  Programme 

from  160  Schools 

20.40t 

GRAND  TOTAL  OF  MATERIALS  RECEIVED 

594.44t 

Based  on  the  sales  of  food  containers  and  other  rigid  containers,  it  is  calculated  that  an 
average  household  disposes  of  6  kg  of  mixed  rigid  plastic  containers  per  year.  During  the 
study  period,  a  few  bales  from  each  supplier  was  sorted.  The  selected  bales  were 
collected  in  November/December  of  1990.  It  was  not  possible  to  present  a  typical 
breakdown  between  plastic  film,  mixed  rigid  plastic  container  and  other  plastics  since  all 
bales  showed  large  differences  in  the  composition.  For  example,  the  content  of  mixed 


rigid  plastic  containers  varied  between  35-70%  between  the  bales. 


23   INDUSTRIAL/COMMERCIAL/INSTITUnONAL  SUPPLY  OF  PLASTICS 

For  the  most  part,  the  supply  of  plastics  to  the  Superwood  Facility  came  from  the  Blue 
Box  programme.  A  very  small  quantity  of  plastic  (5.1  tonnes)  was  received  over  the  year 
from  local  industrial/commercial/institutional    (ICI)  sources. 


2.4  WEIGHTS  AND  VOLUMES  OF  WASTE  DIVERTED  FROM  LANDFILLING 

In  one  year,  Superwood  has  received  an  average  of  50  tonnes  of  mixed  plastics  per  month 
which  is  equivalent  to  a  600  tonnes  per  year.  One  tonne  of  mixed  plastics  requires 
approximately  4.5  m^  of  space  in  a  landfill,  once  compacted.  The  600  tonnes  of  plastic 
can  be  said  to  approximate  2,600m-'  of  released  landfill  space.  The  value  of  that  space 
depends  on  local  tipping  fees,  future  value  of  saved  capacity  and  future  cost  of  new 
capacity.  As  an  example  assuming  the  Mississauga  Britannia  Road  landfill  site  total 
operating  cost  is  $50  per  tonne,  a  savings  of  $30,000  was  realized  through  diversion  of  the 
plastics  to  the  Superwood  facility. 


3.0  THE  SUPERWOOD  PLASTICS  PROCESSING  PROCESS 

3.1  INSTALLATION  AND  START-UP  COSTS 

The  installation  of  all  equipment  started  in  April  1990,  and  was  completed  three  months 
later.  The  production  layout  and  flow  of  production  was  based  on  the  same  principles 
as  Superwood  International  Limited  (Ireland). 

The  budgeted  cost  for  equipment  was  $661,000  plus  freight,  duty  applicable  taxes  and 
installation.  The  budgeted  costs  were  based  on  1989  quotes.  The  final  cost  for  all 
equipment  including  installation  was  $870,000.  In  addition  to  the  capital  start-up  costs 
are  the  traditional  operating  costs,  (e.g,  salaries,  rent,  utilities,  professional  services,  etc.) 
from  the  time  of  installation  to  the  start  of  production.  Table  3.1  displays  the  timetable 
up  to  the  start-up  operation  of  June  1,  1990. 

Table  3.1:   The  Timetable  from  Initiation  to  Start-up  of  the  Project 


1989  May 

1989  June 

1989  September 

1989  November 

1990  January 
1990  March 
1990  April-May 
1990  June 


Contract  signed  between  Superwood  Ontario  Limited  and  the  city 

of  Mississauga  to  receive  plastics 

Submitting  Superwood  report  and  application  to  DRECT 

Superwood  start  to  accept  plastics  for  their  leased  building 

Key  personnel  notified  of  employment  planned  start  of  operation 

DRECT  approval  of  grant  application 

Ordering  of  equipment 

Installation  of  equipment  and  hiring  of  personnel 

Start  of  production 


3.1.1   List  of  Equipment  used  in  the  Supenvood  process 

Table  3.2  outlines  a  list  of  the  equipment  that  was  purchased  for  the  production  of 
Supenvood. 

Table  32:   Startup  costs:   Manufacturing  and  Processing  Equipment  for  Supenvood 

Approximate  Cost 

Fork-Lift  (used)  $    10,000 

Bobcat  (used)  $    10,000 

Extruder  $  450,000 

Granulator  $  64,000 

Shredder  $   60,000 

Chiller  $   15,000 

Compressor  $   21,000 

Air  Conveyors  (Granulator)  $     5,000 

Air  Conveyors  (Mix)  $   43,000 

Baler  $    10,000 

Air  Lines  $    5,000 

Electricity  $  40,000 

SUos(3)  $    15,000 

Electrical  Spares  $    5,000 

Mechanical  Spares  $    10,000 

Moulds(24)  $  36,000 

Cooling  Dollies(2)  $    4,500 

Value  Added  Shop  Tools  $    10,000 

Tool  Kits  $     4,500 

Controls  $   24,000 

Conveyor  and  Insp.  Table  $    12,000 

Flying  Dutchman  $     8,000 

Silo  Filling  System  $     8.000 

Approximate  start  up  costs  $  870,000 


The  general  floor  plan  for  the  Superwood  Ontario  plant  is  displayed  in  Figure  3.1. 
Figure  3.2  depicts  the  fate  of  100kg  of  waste  plastic  entering  the  feedstock  receiving 
category.  During  feedstock  preparation,  12kg  of  the  incoming  feed  is  removed  (e.g., 
metal,  glass,  paper,  grit,  etc.).  The  remaining  88kg  of  the  feedstock  enters  the 
blending/extrusion  process  and  is  extruded  to  Supenvood.  Plastic  trim,  off-cuts,  shavings 
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FIGURE  3.2:  Main  Processing  Categories  of  the  Superwood  Process 
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and  products  that  do  not  meet  specification  (5kg)  are  re-introduced  into  the  continuous 
process.  Each  of  the  six  main  production  elements  in  the  Superwood  process  is  outlined 
below. 


32   FEEDSTOCK  RECEIVING 

All  plastics  arrive  baled.  Each  1.3m^  bale(-1.6m  x  1.0m  x  0.8m)  has  a  weight  between 
300  and  500  kg.  Each  bale  is  visually  inspected,  when  off-loaded,  in  order  to  spot  wrong 
deliveries  such  as  paper  bales,  etc.  Unfortunately,  at  this  inspection  it  is  impossible  to 
identify  bales  containing  excessively  high  levels  of  contamination. 

Some  bales  containing  only  plastic  resin,  (i.e.,  film)  are  stored  separately  from  the  mbced 
plastic  bales.  Generally,  it  is  difficult  to  identify  the  principle  resin  category,  a  necessary 
piece  of  information  to  enable  control  over  consistency  of  plastic  feedstock  for  extrusion. 
Because  of  the  foregoing,  each  bale  must  be  broken  and  the  contents  manually  inspected 
and  judgements  made  on  the  basis  of  the  visual  inspection. 


3J   SORTING 

The  sorting  discussed  above  was  originally  not  expected  to  be  the  major  work  activity  as 
it  is  now.  The  raw  material  derived  from  houshold  and  truck  driver  source  separation 
was  expected  to  be  free  from  excessive  amounts  of  glass,  stones,  metals  and  other 
contaminants.  The  Superwood  production  system  was  designed  to  tolerate  a  small 
contamination  content  (of  up  to  3%  by  weight).  The  contamination  content  was 
determined  to  be  8  -12%  by  weight  after  completing  a  special  sorting  study  in  January 
1991.  Because  of  this,  each  processed  bale  has  to  be  manually  sorted  before  entering  the 
conveyor  belt  for  shredding.  This  turned  out  to  be  a  labour-intensive,  time-consuming 
process  resulting  in  high  costs  and  reduced  product  throughput.  Not  to  sort  out  the 
contaminants  would  result  in  excessive  maintenance  and  early  replacement  of  parts  (due 
to  the  abrasive  nature  of  glass,  metals,  etc.)  and  poor  quality  of  the  final  product  (due 
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to  excessive  amounts  of  paper),  The  major  reason  for  this  supply  quality  problem  was 
identified  to  be  a  combination  of  the  following: 

1.  Some  householders  put  the  contaminants  (glass,  newspaper,  fabrics  etc.)  inside 
plastic  bags  and  these  plastic  bags  are  not  opened  prior  to  baling. 

2.  Cross-contamination  in  the  collection  vehicle  at  the  Blue  Box  Depot. 

3.  The  baling  process  crushes  and  breaks  the  brittle  contaminants  (glass,  ceramics, 
etc.)  and,  at  the  same  time,  presses  them  into  the  plastic  feedstock. 

Currently,  the  contaminants  that  are  pulled  out  (glass,  stones,  fabric,  etc.)  are  being 
shipped  to  Peel  Region's  landfill  for  landfilling  at  a  zero  tipping  fee  charge. 


3.4   SHREDDING  AND  MIXING 

This  work  activity  is  essentially  feedstock  preparation.  After  the  bale  has  been  broken 
and  easily  removed  contaminants  pulled  out,  by  hand,  material  is  cut  and  shredded.  The 
shredded  rigid  plastics  and  flexible  plastic  film  are  mixed  in  a  blender.  Samples  for  the 
blend  determine  if  the  mix  is  rich  in  high  density  plastics.  If  the  high  density  plastic 
content  is  too  low  (less  than  30%),  additional  high  density  plastic  is  added. 

There  are  three  different  methods  available  for  a  feedstock  preparation: 

Fluffing:  Ruffing  producing  a  mixed  loose  fine  shredded  plastic  is  the   least 

expensive  feedstock  preparation.     However,  plank  extrusion  times  are 
longer. 

Granulating:  Granulation  produces  a  more  dense  feedstock.  The  equipment  required 
to  granulate  the  material  is  expensive  and  the  extrusion  time  saving  does 
normally  not  justify  the  investment. 
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Densifying:     Densifying  falls  between  the  fluffing  and  the  granulation  as  related  to  the 
density  of  the  plastic  feedstock.  Superwood  uses  this  method. 


3.5  BLENDING 

After  preparation,  the  mixed  plastics  are  blended  and  stabilizers  (1%  by  weight)  and 
pigments  (2%  by  weight)  are  added.  The  result  is  a  feed  or  'recipe'  that  is  screw  fed  into 
the  extrusion  machine.  Different  'recipes'  are  based  on  the  intended  use  of  the  product. 
For  example,  a  'recipe'  containing  a  high  percentage  of  high  density  polyethylene  is 
suitable  for  extruding  fence  posts.  By  using  different  quantities  of  stabilizers  and 
pigments,  different  physical  properties  are  achieved.  Another  'recipe'  based  on  the 
addition  of  two  per  cent  (2%)  carbon  black  pigment  results  in  a  product  with  UV- 
resistance  in  excess  of  250  years. 


3.6  EXTRUSION 

The  extrusion  process  includes  the  following: 

*  extrusion 

*  cooling 

The  Superflow  extrusion  process  requires  one  full  time  operator.  Since  the  extruder  is 
largely  automatic,  the  operator  has  sufficient  time  to  move  and  rack  the  extruded 
products.  A  variety  of  moulds  are  used  to  extrude  different  cross-section  profiles,  always 
of  the  same  length  because  of  the  configuration  of  the  extruding  machine. 

The  extruded  planks  or  other  cross-sections  are  cooled  in  water  for  between  10  and  30 
minutes,  depending  on  the  thickness  of  the  extruded  product  which  governs  the  amount 
of  heat  to  be  dispersed.  The  cooled  product  is  then  ejected  from  its  mould  using 
compressed  air.   Some  trimming  on  the  two  ends  if  often  necessary  to  permit  ejection. 
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The  finished  Superwood  'lumber-like'  product  can  be  further  processed  for  the  end  user. 
The  development  of  value  added  products  from  basic  Superwood  extruded  planks 
increases  Superwood  applications.  Types  of  processes  that  have  been  used  in  pilot  scale 
are: 

*  special  colour  Hnish 

*  shaping  by  sawing  and  routing 

*  preparation  of  kits  for  assembling  into  products 


3.7  STORAGE  AND  SHIPPING 

After  the  extruded  product  has  cooled,  the  product  is  stock  piled  and  set  out  for  shipping. 
As  with  product  handling,  the  planks  and  profiles  are  appropriately  stored  ensuring  that 
shipping  procedures  do  not  damage  the  product. 


3.8   STAFF  AND  MANAGEMENT  REQUIREMENTS 

Superwood  Ontario  began  shift  operations  a  few  months  after  the  official  opening. 
Originally  only  one  shift  was  employed,  however,  because  the  feedstock  was  so  heavily 
contaminated,  a  second  shift  was  added  to  meet  objective  throughput  rates. 
Contamination  levels  caused  the  sorting  and  shredding  operations  to  be  the  limiting 
factor  in  the  Superwood  operation.  The  present  work  schedule  and  required  staff  and 
management  requirements  are  outlined  in  Tables  3.3  and  3.4. 
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Table  33:   Shift  Work  Schedule  for  Superwood  Ontario 


Shift  1  Shift  2 

Monday  8:00  am  -  8:00  pm  8:00  pm  -  8:00  am 

Tuesday  8:00  am  -  8:00  pm  8:00  pm  -  8:00  am 

Wednesday  8:00  am  -  8:00  pm  8:00  pm  -  8:00  am 

Thursday  8:00  am  -  8:00  pm  8:00  pm  -  8:00  am 

Friday  8:00  am  -  8:00  pm  8:00  pm  -  8:00  am 


Totals 


48  hoursAveek  48  hoursAveek 


Management  8:00  am  -  5:00  pm 

and  Administration  45  hoursAveek 


Some  sorting  and  grinding  is  sometimes  done  on  Fridays  by  non-regular  staff. 


Table  3.4:   Shift  and  Management  Requirements  for  Super-wood  Ontario 


Assignment 

Number  of  Employees 

Day  Shift 

President 
Office  Manager 
Secretary/Receptionist 
Salesman 

Production  Manager 
Sorting  Table 
Shredder/Blender 
Extruder 

1 
1 
1 
2 
1 
1 
1 
2 

Total  (day  shift) 

10 

Night  Shift* 
Total   (night  shift) 

Extruder 
Sorting  Table 

2 
1 
3 

TOTAL  NUMBER  OF  EMPLOYEES  13 

*The  night  shift  staff  is  also  assigned  some  shredding  as  well  as  some  cleanup  of  the 
floor,  conveyor  belt  and  sorting  table.  During  a  few  short  periods  of  stalled  production, 
the  two  production  shift  staff  are  assigned  to  do  baled  feedstock  sorting. 
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4.0  PRODUCT  EVALUATION  PROGRAMME 

4.1  DESCRIPTION  OF  THE  EVALUATION  PROGRAMME 

Part  of  the  project  was  to  test  the  product  Supenvood  in  order  to  determine  its  physical 
properties  and  performance. 

All  tests  in  this  report  were  conducted  by  Ortech  International  in  1990.  All  tests  have 
been  analyzed  and  controlled  by  an  authorized  controller.  A  total  of  20  samples  of 
Superwood  from  three  different  batches  were  collected  and  sent  to  Ortech  for  testing. 
All  data  provided  in  this  report  for  comparing  wood,  concrete  and  steel  to  Superwood 
comes  from  the  Standard  Handbook  for  Civil  Engineers,  McGraw,  Hill.  The  information 
about  UV-light  comes  from  the  National  Research  Council  of  Canada  (Report  Paper  No. 
940,  Ottawa  1988);  and  the  research  information  about  the  research  information  about 
the  nailholding  test  from  "Engineering  Design  in  Wood  (Canadian  Standard  Association 
(CSA),  handbook  Can  3-U86.1-M84". 


42       PRODUCT  TEST  RESULTS 

This  section  describes  the  technology  demonstration  in  brief  and  includes  test  results 
performed  by  an  independent  testing  laboratory. 

All  material  test  results  presented  in  this  report  were  conducted  by  Ortech  in  accordance 
with  American  Standard  Test  Methods. 

The  20  samples  were  forwarded  for  tests  under  the  following  headings: 

*  Density 

*  Water  absorption 

*  Flexural  strength 

*  Tensile  strength 

*  Flexural  modulus  of  elasticity 
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*  Fungal  resistance 

*  Bacterial  resistance 

43       PROPERTIES  OF  SUPERWOOD 

Superwood  has  properties  similar  to  dense  hardwood.  It  is  able  to  be  worked  with 
conventional  wood  working  tools,  and  can  be  joined  with  nails  and  screws.  While  it 
cannot  be  glued,  it  can  be  heat  welded. 

Mîgor  advantages  of  Superwood: 

*  It  does  not  rot,  absorb  moisture,  harbour  or  support  mould  or  fungi 

*  It  requires  no  painting  or  other  surface  finishing 

*  the  surface  is  readily  cleaned 

*  It  has  an  almost  indefmite  lifetime,  estimated  to  be  in  excess  of  100  years 

*  It  does  not  break  or  splinter  under  stress  but  bends  and  stretches 

*  It  is  resistant  to  the  chewing  of  animals 

*  It  does  not  shrink  or  swell  with  changes  in  atmospheric  moisture  or  exposure  to 
wet  environments 

*  Superwood  can  be  extruded  to  finished  dimensions  (rather  than  having  to  plane 
or  rip  wood  to  the  size  required)  and  a  variety  of  shapes  adapted  to  particular 
uses 

*  It  can  be  supplied  in  a  range  of  colours  and  surface  finishes  (e.g.,  smooth, 
textured,  raised  woodgrain) 

*  Superwood  can  be  totally  're-recycled'  an  unlimited  number  of  times 

Disadvantages  of  Supenvood: 

*  It  has  a  relatively  high  coefficient  of  thermal  expansion  (i.e.,  the  product  elongates 
when  heated) 

*  A  special  application  technique  is  required  to  produce  colour  finishes  for  aesthetic 
purposes 
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Supenvood  is  20-50%  more  expensive  than  competing  products  such  as  medium 
grade  western  white  pine. 

A  suivey  of  possible  uses  has  been  made  to  enable  an  estimate  of  their  market  potential. 
Estimates  of  the  price  differential  which  could  be  obtained  for  the  product  have  been 
made.  A  price  comparison  between  Supenvood  and  Pressure  Treated  Lumber  is  made 
in  Chapter  6. 


4.4       TEST  RESULT  VARUTIONS 

The  material  test  results  in  this  report  are  compared  with  the  following  construction 
materials: 

*  Sitka  Spruce 

*  Western  White  Pine 

*  Concrete  (Portland) 

*  Structural  Steel 

Comparisons  between  the  above  materials  and  Supenvood  should  be  read  with  caution 
because  of  property  variations.  TTie  two  types  of  wood  used  in  the  comparison  (Sitka 
Spruce  and  Western  White  Pine)  show  wide  variations  in  tensile  and  flexural  strength, 
depending  on  location  of  growth,  quality  of  the  tree,  time  for  han^est  and  orientation  of 
the  test  (i.e.,  parallel  or  perpendicular  to  the  grain),  etc.  Structural  steel  has  other 
variations  such  as  micro-cracks  and  carbon-content,  etc.  Concrete  has  a  completely 
different  set  of  physical  properties  than  the  other  materials  shown  in  the  comparison. 
Concrete  performs  well  only  in  compression.  TTie  results  of  the  tests  have  been 
summarized  in  Table  4.L 
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CATEGORY 


Table  4.1 
Summary  of  Test  Results 


Superwood 

Steel 

Concrete 

Sitka 
Spruce 

Western 
White  Pine 

Water  absorption(%) 

15 

N/A 

N/A 

+28 

+30 

Density  (g/cm-') 

0.80 

750 

2.40 

0.40 

0J8 

Flexural  Strength(psi) 

2,800 

36000 

3.800 

1600-4500 

1400-4200 

Tensile  Strength  (psi) 

1,433 

58000-80000 

N/A 

900-1150 

700-850 

Flexural  Modulus  of 

Elasticity  (psi) 

128000 

29000000 

4500000 

1570000 

1500000 

Bacterial  Resistance 

Yes 

No 

Yes 

No 

No 

Fungal  Resistance 

Yes 

No 

Yes 

No 

No 

Nailholding 

Yes 

No 

No 

Yes 

Yes 

4.5       WATER  ABSORPTION 

The  water  absorption  ratio  for  Superwood  is  1.5%  (ASTM  D  570  test  method).  During 
the  moulding  process,  almost  all  moisture  is  evaporated.  The  finished  product  contains 
less  than  0.1%  water  content. 

Water  Absorption 


Superwood  (ASTM  D  570)  less  than  0.1% 

Sitka  Spruce  (kiln  dry)  12  -  14% 

Western  White  Pine  (air  dry)  15  -  17% 


1.5% 
>28.0% 
>30.0% 
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4.6       FUNGAL  RESISTANCE 

The  fungal  resistance  was  tested  in  accordance  with  U.S.  Military  Standard  810  D  method 
508.3. 

The  results  on  Superwood  showed  no  signs  of  visible  fungal  growth  because  the  surfaces 
on  plastics  do  not  hold  "nutrients"to  support  fungal  growth.  The  fungal  resistance  test 
was  performed  on  Superwood  made  of  100%  plastics.  Wood  treated  with  creosote,  PCP 
or  other  fungal  treatment  chemicals,  supports  a  fungal  growth. 


4.7       BACTERIAL  RESISTANCE 

The  bacterial  resistance  was  tested  in  accordance  with  ASTM  G-22.  Results  showed  that 
none  of  the  samples  supported  bacterial  growth.  Wood  treated  with  creosote,  copper 
sulphate,  PCP  and  other  treatment  chemicals  support  fungal  growth. 


4^       DENSITY 


The   density  test  was  determined  in  accordance  to  ASTM  D  1895  (gram/cm-'). 


Materials  Tested 

Superwood  (ASTM  D  1895) 

Water 

Sitka  Spruce  (12%  moisture) 

Western  White  Pine  (12%  moisture) 

Concrete 

Structural  Steel 


Since  Superwood  has  a  specific  gravity  of  less  than  1.0,  it  floats  even  allowing  for  a  water 
absorbtion  ratio  1.5%.  Supen\'ood  will  continue  to  float  even  after  an  unlimited  time  in 
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(g/cm^) 

(Ib/cb.ft) 

0.70 

44 

1.00 

62.4 

0.40 

25 

0.38 

24 

2.40 

150 

7.50 

468 

water,  while  wood  will  sink  once  it  becomes  saturated  with  water. 


4.9       ULTRAVIOLET  TEST 

Ultraviolet  (UV)  light  may  cause  a  deterioration  of  plastic  materials.  Deterioration  starts 
at  the  outer  surface  and  may  take  the  form  of  discolouration,  pitting  fibre  prominence 
and  micro  cracking.  Rates  of  absorption  of  ultraviolet  radiation  wave-lengths  in  a  plastic 
object  is  called  "ultraviolet absorption  spectrophotometry"  (SPECT).  SPECT  studies  the 
spectrum  produced  by  the  absorption  of  ultraviolet  energy  during  the  transformation  of 
an  electron  and  is  measured  in  nanometre/seconds. 

The  most  commonly  used  UV  stabilizer  are  hydrocarbon  polymers  and  carbon  black 
pigment.  The  pigment  accounts  for  the  photo-initiated  degradation  and  prevents  the  light 
(energy)  from  penetrating  deeply  into  the  material.  A  black  body,  therefore,  absorbs 
practically  no  UV  light.  Other  absorbing  groups  are  carbonyls,  carboxyls,  peroxides  and 
carbon-carbon  double  bonds.  Thermal  effects  during  weathering  are  determined  by  the 
actual  temperature  of  the  material,  especially  at  the  surface  where  the  deterioration 
occurs.  The  UV  deterioration  rate  for  plastics  is  between  2-5  mil  per  year  (2-5  thousands 
of  one  inch  per  year).  The  deterioration  tests  are  done  on  a  white  pigmented  body.  Any 
pigment  darker  than  white  reduces  the  deterioration.  An  absolute  black  body  has  almost 
no  UV  deterioration. 

The  plastic  lumber-like  product  produced  by  Supenvood  Ontario  contains  a  mix  of  plastic 
resins.  All  products  are  pigmented  with  standard  carbon  black  in  order  to  produce  a 
black  product.  The  thinnest  product  currently  manufactured  (Superboard)  has  a 
dimension  of  1/2  inch. 

Thickness  1/2  inch 

Unit  1/2  inch  =    1.27mm 

Colour  black 

Deterioration  per  year         2-5  mill  (one-thousandth  of  one  inch  =    1  mill) 

in  a  white  object  =  0.00508  mm  -  0.0127  mm 
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Assuming  that  the  deterioration  occurs  evenly  around  the  product,  a  complete 
deterioration  would  take  50  to  125  years  for  a  white  product.  When  black  pigment  is 
added  to  act  as  a  UV  stabilizer,  the  deterioration  of  Supenvood's  black  pigmented  plastic 
lumber  has  an  even  longer  lifetime  than  50  -  125  years. 

Superwood  Ontario,  therefore,  can  sell  its  product  claiming  it  has  excellent  UV 
resistance. 

The  information  for  this  aspect  of  the  test  was  received  from  the  National  Research 
Council  of  Canada  and  its  Report  Paper  No.  940  (Division  of  Building  Research)  Ottawa, 
1988. 


4.10      MECHANICAL  TESTS 

Three  different  mechanical  tests  were  made  in  accordance  to  ASTM  D  790  (Flexural 
Strength),  ASTM  D  638  (Tensile  Strength)  and  Flexural  Modulus  of  Elasticity  relation 
between  ASTM  D  790  and  ASTM  D  638. 

ASTM  D  790  Flexural  Strength  (psi) 

Superwood  2,800 

Sitka  Spruce  *  1,600  -  4,500 

Western  White  Pine  *  1,400  -  4,200 

Concrete  (Portland)**  3,800 

Structural  Steel  ***  36,000 

*  Proportional  limit   **  Compression  test  result   ***  Yield  strength 

A  valid  conclusion  between  the  compared  materials  relative  to  flexural  strength  is 
difficult  to  make  because  they  are  tested  differently.  Wood  shows  different  flexural 
strength  results  depending  on  the  quality  of  the  tested  material,  place  of  growth  and  time 
of  harvest  and  orientation  of  the  grain.  Concrete  is  generally  tested  for  compression  and 
structural  steel  is  reported  by  tensile  strength. 
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4.11     TENSILE  STRENGTH 


The  tensile  strength  was  conducted  according  to  ASTM  D  638. 


MATERIAL 

ASTM  D  638 

(psi) 

Superwood 

1,433 

Sitka  Spruce  * 

900-1,150 

Western  White  Pine  * 

700-850 

Concrete  (Portland)  ** 

N/A 

Structural  Steel  *** 

58-80,000 

*  Shearing  strength  parallel  to  grain 

**  Generally  not  reported 

*** Varies  depending  on  the  carbon  content 

Superwood  has  a  better  tensile  strength  than  wood.  The  conclusion  is  that  Superwood  is 
less  brittle  than  the  two  wood  types  compared. 


4.12      FLEXURAL  MODULUS  OF  ELASTICITY 

The  inter-correlation  between  tensile  strength  and  flexural  strength  is  measured  in 
flexural  modulus  of  elasticity.  The  results  of  the  flexural  modulus  of  elasticity  test  are 
outlined  below. 

MATERIAL  Flexural  Modulus  of  Elasticity 

(pounds  per  square  inch) 

Superwood  128,000 

Sitka  Spruce  1,570,000 

Western  White  Pine  1,500,000 

Concrete  4,500,000 

Structural  Steel  29,000,000 
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The  flexuraJ  modulus  of  elasticity  indicates  how  much  an  object  can  elongate  before 
failure.  Supenvood,  at  128,000  versus  wood  at  1,500,000,  gives  Superwood  an  almost  12 
times  higher  rating  relative  to  elasticity  of  wood  at  the  same  stress.  Plastics  have  the 
ability  to  retain  an  original  shape  after  having  been  bent.  In  many  applications,  it  is  of 
benefit  to  use  a  material  with  a  low  value  of  flexural  modulus  of  elasticity  that  can  cope 
with  stresses  from  ice,  snow  and  other  natural  causes  of  impact. 


4.13     NAILHOLDING  TEST 

In  addition  to  the  above  tests,  nail  pull-out  tests  were  conducted.    A  specific  ASTM 
standard  for  testing  for  nailholding  of  plastic  has  not  been  established. 

The  nailholding  test  most  suitable  for  plastic  is  ASTM  F  680  (guidelines  for  nail-holding). 
The  following  values  were  obtained: 

Pull-OutTest  (ASTM  F  680) 
Bolts 

4-inch  bolt  545  kg.  (1200  lb) 

6-inch  bolt  908  kg.  (2000  lb) 

Ring  Shank  Nails 

24  rings  embedded  272  kg  (600  lb) 

20  rings  embedded  222  kg  (490  lb) 

16  rings  embedded  163  kg  (360  lb) 

(Note:  Bolt  specimens  were  prepared  by  drilling  a  1/8  inch  pilot  hole  before  driving  the 
bolt.) 

It  is  not  possible  to  come  to  any  comparison  conclusions  on  this  test  since  the  test  on 
wood  and  plastics  are  made  differently,  and  there  are  no  specific  ASTM  codes  for  testing 
nailholding  in   plastics.      However,   the  values   above   support  conclusion   that   the 
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nailholding  capacity  in  Supenvood  is  good. 


4.14     PRODUCT  PERFORMANCE  CONCLUSIONS 

Superwood  is  a  product  containing  a  mix  of  different  plastic  resins,  dominated  by  HDPE, 
and  LDPE  which  represents  approximately  75%  by  weight.  Superwood,  in  comparison  to 
regular  untreated  construction  wood  (spruce/pine/fur)  has  features,  based  on  the  test 
results,  that  can  be  categorized  in  3  groups. 

1.  Superwood  features,  which  are  better  than  wood,  include: 

*  Superwood  is  unaffected  by  rot,  insets  and  fungus 

*  Supenvood  does  not  splinter  like  wood  or  absorb  water 

*  Superwood  does  not  absorb  water 

2.  Superwood  features,  which  are  comparable  to  wood,  include: 

*  Superwood  has  a  very  good  nailholding  capacity 

*  Superwood  acts  as  an  electric  insulator 

*  Superwood  floats  in  water 

*  Superwood  has  a  tensile  strength  and  flexural  strength  similar  to  wood 

3.  Other  Superwood  features  include: 

*  Superwood  has  approximately  12  times  higher  elasticity  factor  than  wood 

*  Superwood  can  be  recycled  an  unlimited  number  of  times  -  wood  cannot 

The  other  materials  listed  for  test  category  (concrete  and  steel)  are  included  in  order  to 
provide  a  context  for  comparing  Superwood  to  other  building  materials. 
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5.0  ENVIRONMENTAL  AND  ENERGY  ANALYSIS 

This  analysis  is  presented  in  a  qualitative  overview  only.  It  is  well  beyond  the  scope  of 
this  report  to  undertake  a  quantitative  overview  of  the  environmental  and  energy  savings 
realization  through  the  use  of  Superwood  compared  to  its  "competition"(i.e.  wood,  steel, 
concrete).  The  level  of  effort  required  to  undertake  such  an  endeavour  is  not  included 
within  the  original  framework  of  this  project. 


5.1   ENVIRONMENTAL  SUSTAINABILITY  THROUGH  SUPERWOOD 

Canadian  waste  composition  studies  indicate  that  plastics  in  the  residential  solid  waste 
comprise  approximately  six  per  cent  by  weight  and  in  the  ICI  waste  stream  approximately 
eight  per  cent  by  weight.  This  means  the  theoretical  weight  of  plastics  available  for 
recycling  totals  approximately  1.5  million  tonnes  per  year  in  Canada.  However,  generally 
less  than  5,000  tonnes  were  recycled  in  Canada  in  1990  (See  Figures  5.1  and  5.2).  This 
represents  0.3%  of  the  potentially  recyclable  plastics  waste  stream. 

Using  the  Superwood  process,  1.5  million  tonnes  of  plastic  could  be  made  into  1.5  million 
tonnes  of  Superwood  "lumber".  If  all  of  the  plastic  was  recycled  and  manufactured  into 
2"  X  4"'s,  and  assuming  a  mass  of  3.93kg/linear  metre,  approximately  382,000  metres 
(630,000  board  feet)  of  2"x  4"  "lumber"  could  be  produced.  Represented  another  way, 
and  assuming  the  densities  outlined  in  Chapter  4,  857,000  tonnes  of  finished  wood  lumber 
would  have  to  be  cut  to  produce  the  same  number  of  metres  of  2"  x  4"  boards. 

In  addition  to  the  potential  resource  savings  of  recycling  plastic  into  "lumber"  instead  of 
using  real  wood,  another  resource  saving  is  in  the  diversion  of  plastics  from  landfilling. 
Diverting  plastic  to  recycling  through  the  Superwood  process,  assuming  one  tonne  of 
plastic  requires  approximately  4.5m-'  of  volume  in  a  landfill,  more  than  6.7  million  cubic 
metres  of  landfill  space  could  be  released.  Represented  in  monetary  terms,  assuming  a 
landfill  tipping  cost  of  $50  per  tonne,  $75,000,000  could  be  saved  from  the  cost  of 
landfilling. 
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The  resource  savings  utilizing  Superwood  also  has  a  built  in  multiplier  effect.  Superwood 
products  generally  have  a  better  life  expectancy  than  competitive  wood  products. 
Whereas  when  a  wood  product  is  no  longer  of  use  or  is  destroyed,  it  must  be  replaced 
often  with  more  virgin  wood.  Superwood  products  which  are  destroyed  can  be  easily  re- 
ground  and  made  into  new  Superwood  planks  with  an  efficiency  of  recycling  to  end 
product  production  of  100%. 


5^       ENERGY  SAVINGS  REALIZATION  THROUGH  SUPERWOOD 

For  the  purposes  of  this  report,  a  qualitative  examination  of  the  relative  paths  in  the 
production  of  Superwood  "lumber"  and  wood  lumber  will  be  followed  in  a  path  analysis. 

The  plastic  required  for  the  production  of  Superwood  originates  in  the  Blue  Box.  Ninety 
per  cent  of  the  Superwood  end  product  originates  as  post-consumer  mixed  plastics.  Five 
per  cent  is  regrinds  of  off-specification  Superwood  production  and  five  per  cent  is 
comprised  of  Tetra  Pak  containers.  The  path  of  energy  consumption  is  as  follows: 


SUPERWOOD 


WOOD 


The  Mississauga,  Markham, 
Lindsay  or  Muskoka  householder 
chooses  between  discarding  the 
plastics  in  the  waste  stream  and  the 
recycling  stream. 

The  plastics  and  Tetra  Pak  are 
collected  in  the  Blue  Box  by  the 
Blue  Box  collection  truck. 
The  collected  plastic  is  transported 
to  a  transfer  station  where  the 
plastic  is  baled  into  1.3m^  bales. 
The  bales  are  transported  to  the 


2. 


2a. 


The  mature  tree  is  growing  in  a 

remote  location. 

The  tree  is  stripped  of  all  of  its 

branches  and  leaves  and  is 

cutdown.  Minor  slash  is  left  on  the 

ground. 

The  coarse  slash  is  collected  and 

transported    for    production    into 

lumber    products    (eg.    aspenite, 

masonite,  etc). 

This  slash  is  chipped  and  sent  for 

processing  into  alternative  lumber 
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Superwood     Ontario    facility     in 

Mississauga. 

The  bales  are  broken  open. 

The  contaminants  (-12%)   are 
removed. 

The  plastics  are  shredded  and 
conveyed  to  one  of  five  silos,  ready 
for  mixing. 

The  extruder  processes  finished 
surface  Superwood  on  a  "tonnage 
in"  equals  "tonnage  out"  ratio 
(minus  approximately  five  per  cent 
off-specification  material  which  is 
recycled  into  the  shredder  line). 
The  final  product  is  available  to 
the  consumer  for  purchase. 


4. 


4a. 


4b. 


5a. 


6. 


products.  The  process  requires  the 
addition   of  resins   or  glues   and 
pressure  to  produce  other 
lumber      products      (eg. 
aspenite). 
The     log     is     collected      and 
transported  to  the  lumber  mill. 
The  log  is  barked,  squared  and 
rough      cut      to      its      required 
dimensions. 

The  rough  cut  slabs  are  transported 
to  another  area  for  milling  into 
smaller  lumber  sizes  or  are  sent  for 
chipping  and  processing  into 
another  product  (eg.  aspenite)  or 
are  burned  as  hog  fuel. 
The  process  of  aspenite  production 
requires  the  input  of  resins  and 
pressure. 

The  lumber  is  moved  to  another 
area  for  planing  into  its  nominal 
size. 

The  shavings  and  sawdust  are 
collected  and  transported  to 
another  area  for  manufacture  of 
other  lumber  products,  requiring 
resins  and  pressure  (energy)  and/or 
is  transported  for  disposal. 
The  lumber  products  are  set  kiln 
dried. 

The  final  product  is  available  to 
the  consumer  for  purchase. 
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Primarily,  the  energy  costs  fall  into  two  categories  in  the  production  of  Supenvood:  1. 
transportation  (fuel  costs)  and  2.  production  (electricity  costs).  In  the  production  of 
Superwood  in  Ontario  through  this  pilot  project,  the  majority  of  the  materials  originated 
and  were  transported  in  the  same  municipality  -  The  City  of  Mississauga.  This  translates 
to  low  transportation  costs. 

In  the  production  of  an  equivalent  amount  of  wood  lumber  the  path  has  many  places 
where  waste  material  or  material  needs  to  be  diverted  into  another  area  for  production. 
Generally  speaking  the  efficiency  of  the  lumber  manufacturing  process  is  much  lower 
than  that  for  Supenvood.  Although  in  the  process  of  milling  there  is  the  "benefit"of  the 
production  of  a  number  of  by-products,  the  efficiency  of  the  lumber  processing  aspects 
of  the  process  are  quite  low.  This  is  based  on  having  to  handle  a  number  of  "waste 
materials",  constant  movement  of  the  materials  for  reprocessing,  and  the  amount  of 
materials  in  any  given  tree  that  is  not  available  for  production  into  lumber  and  lumber 
byproducts.  This  leads  to  the  conclusion  that  the  amount  of  energy  that  is  required  for 
the  production  of  any  given  quantity  of  board  feet  of  lumber  requires  a  great  deal  more 
energy  than  an  equivalent  amount  of  Superwood. 

The  Superwood  process  is  very  efficient  in  its  use  of  materials  in  that  for  every  100 
toimes  of  useable  plastic  that  goes  into  the  mbcing  and  extrusion  process,  100  tonnes  of 
finished  "lumber"  products  is  produced.  The  five  per  cent  of  production  which  is  off 
specification  is  recycled  in  the  plant  by  regrinding  and  reprocessing. 

Due  to  its  long  life,  Superwood  also  shows  energy  efficiencies  over  lumber.  If  a  piece  of 
lumber  is  damaged  and  needs  replacement,  the  entire  process  once  again  has  to  be 
undertaken  to  replace  that  piece  of  wood.  If  a  piece  of  Superwood  lumber  is  damaged 
and  needs  replacement,  the  original  piece  is  sent  to  the  plant  for  "re-recycling"into  a  new 
piece  of  Superwood  "lumber". 
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6.0  PRODUCTION  RESULTS 

6.1  QUANTITIES  OF  MATERIALS  PRODUCED 

The  tonnes  of  Superwood  products  produced  are  outlined  by  month  in  Table  6.1. 

Table  6.1:   A  monthly  summary  of  quantities  of  Superwood  produced. 

MONTH  AUG     SEPT    OCT    NOV     DEC    JAN     FEB     MAR     APR     MAY     JUN    JUL 

QUANTITY       18.6       14.1       27.8       19.7       9.5       103       25.2      11.5        47.3        28.1       34.8    63 
(000kg) 


In  the  one  year  from  August  1990  to  July  1991  the  Superwood  Ontario  facility  produced 
253.2  tonnes  of  Superwood  lumber. 


62   SUPERWOOD  PRODUCTS  PRODUCED 

Table  6.2  outlines  a  list  of  all  the  products  the  Superwood  Ontario  facilit\'  produces. 
Table  6.3  provides  a  product  price  comparison  between  Superwood  products,  spruce, 
cedar  and  pressure  treated  lumber  products. 

Figure  6.1  summarizes  Superwood  Ontario's  sales  and  production  for  the  fiscal  year  01 
August  1990  to  31  July  1991.  Figure  6.2  summarizes  the  Superwood  products  sold  over 
the  fiscal  year  by  product  and  quantity  sold. 
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Table  62:  A  Summary  List  of  Presently  Available  Superwood  Products 
SIZE  6'(length)       8'(length)        lO'(length)      Ibs/lin.  ft. 


I"x4" 

X 

X 

L32 

l"x6" 

X 

X 

1.98 

1.5 "X  4" 

X 

X 

1.98 

1.5"x6" 

X 

X 

2.98 

2"x3" 

X 

1.98 

3"x3" 

X 

X 

2.98 

4"x4" 

X 

X 

5.29 

2"  ROU^fD 

X 

1.26 

SUPERBOARD 

X 

2.41  (sq.ft.) 

CURB  STOP 

X 

9.17 

PIG  SLATS  (4') 

1.22 

VALUE  ADDED  PRODUCTS  INCLUDE:   PALLETS,  PICNIC  TABLES 
AND  BENCHES 


Table  63:  A  Product  Price  Comparison  for  Superwood  and  Wood  Products 

DIMENSION  SPRUCE        CEDAR         PRESSURE  SUPERWOOD 

TREATED  WOOD 


1"  X  4"  X  8' 

$1.12 

$2.00 

$4.23 

r'X6"X8' 

$1.68 

$3.68 

$2.64 

$6.35 

2"  X  4"  X  8' 

$2.19 

$3.76 

$2.96 

$8.47 

3"X3"X8' 

$2.80 

$9.52 

4"  X  4"  X  8' 

$5.20 

$9.20 

$6.48 

$16.92 

1/2"  PLYWOOD 

GISFIR 

$21.98 

$60.00 

G2SFIR 

$39.98 

$60.00 

Prices  are  correct  as  at  16  September  1991.   Wood  prices  provided  by  Lansing 
Buildall,  Mississauga. 
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63   PRODUCTION  PROBLEMS 

Three  principal  problems  have  been  identified  in  the  production  of  Superwood.  These 
are: 

1.  Raw  material  quality 

There  have  been  a  number  of  problems  with  the  raw  material  quality.  Contamination 
of  the  incoming  plastics  by  glass,  metal,  paper,  moisture,  food  waste  and  residue  left  in 
the  containers  slow  down  production  because  of  an  increased  sorting  time  and  wear  on 
the  equipment.  Glass  and  metal  are  abrasive  and  this  causes  wear  on  machinery  such 
as  extruder  screws  and  augers,  granulator  blades,  etc. 

Moisture,  food  wastes  and  residues  cause  reactions  in  the  melting  process  which  not  only 
affects  product  quality  but  also  throughput  of  the  machinery.  The  raw  materials  are 
processed  at  temperatures  between  180  and  220  degrees  Celsius.  At  this  temperature 
which  is  much  higher  than  the  boiling  point  of  water,  steam  is  a  by-product  of  production. 
This  steam  can  create  huge  pressures  which  may  damage  moulds  or  create  excessive 
flashing  which  must  be  removed  with  a  hammer  and  chisel.  Porosity  in  the  product  is 
also  a  result  of  moisture,  contaminants  and  residues  in  the  raw  materials. 

There  are  two  short  term  solutions  to  the  contamination  and  moisture  problems.  The 
first  is  reducing  the  amount  of  post-consumer  plastics  in  the  process.  The  second  is 
washing,  drying  and  separating  all  of  the  raw  material.  The  long  term  solution,  and  the 
best  one,  is  to  increase  public  education  to  produce  better  source  separated  materials  at 
the  Blue  Box. 

2.  Grinding  Capacity 

Another  problem  is  the  bottle  neck  in  the  system  at  the  granulator.  The  granulator 
presently  used  has  a  25hp  motor  and  with  it,  two  75hp  molding  machines  are  fed.  The 
granulator  has  a  throughput  of  250  lbs  (114kg)  per  hour  while  the  goal  for  the  molding 
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7.0  FINANCIAL  ANALYSIS 

This  chapter  outlines  the  financial  analysis  for  Supenvood  Ontario  for  their  fiscal  year 
01  August  1990  to  31  July  1991.  The  figures  reported  herein  have  not  been  audited.  The 
auditors  were  preparing  the  audited  statement  during  the  week  of  23  September  1991  and 
will  have  it  completed  for  review  some  time  in  October  1991.  A  financial  Income 
Statement  and  Balance  Sheet  can  be  found  in  Tables  7.1  and  7.2  respectively. 

7.1  SALES  AND  REVENUES 

Superwood  Ontario  reported  a  total  net  sales  of  $187,611.18  for  the  fiscal  year  ending  31 
July  1991.   Products  were  marketed  at  an  average  cost  of  $1.41  per  kilogram. 

Other  revenues  totalled  $40,351.68  for  the  fiscal  year.  The  bonus  income  reported 
represents  a  fee  for  service  for  handling  the  Tetra  Pak  drinking  boxes  in  the  recycling 
programme. 

72   COST  OF  PRODUCTION 

7.2.1  Manufacturing  costs 

The  manufacturing  costs  for  the  materials  produced  totalled  $252,687.37.  Referring  to 
Table  7.1,  it  can  be  seen  that  equipment  maintenance  and  repair  accounted  for  more 
than  25  per  cent  of  the  manufacturing  costs.  Better  quality  control  on  the  materials 
shipped  by  the  municipalities  for  processing  will  decrease  the  problems  associated  with 
contaminants  and  therefore  will  reduce  downtime  and  maintenance  costs. 

7.2.2  Cost  of  goods  available  for  sale 

The  total  cost  of  goods  available  for  sale  was  $632,380.42.  This  figure  reflects  all  labour 
costs,  materials  purchasing,  freight,  fabrication,  research  and  development  and 
remanufacturing  costs.   This  figure  also  includes  a  cost  for  the  purchase  of  plastics  in 
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9.4   RECOMMENDATIONS 

Overall,  poor  quality  material  delivered  for  recycling  into  Superwood  products  caused  the 
Superwood  project  to  fall  short  of  its  objectives.  Tighter  control  on  the  quality  of  the 
materials  shipped  by  municipalities  for  recycling  is  a  top  priority  for  any  future 
endeavours  in  the  production  of  post-consumer  plastics  recycled  products.  Downtime  and 
equipment  maintenance  and  repair  costs  were  prohibited  Superwood  from  achieving  its 
first  year  objectives. 

Marketing  strategies  were  not  transposable  from  Ireland  to  Canada  causing  some 
difficulty  in  getting  the  product  into  the  marketplace,  thereby  increasing  the  product's 
visibility  and  ability  to  sell  itself.  Municipalities  supplying  plastics  for  production  as  well 
as  other  levels  of  government  will  be  required  to  promote  Superwood  products,  for  their 
use,  through  changes  in  their  procurement  practices.  This  in  turn  promotes  recycling  by 
individuals  with  an  end  result  that  the  amount  of  waste  going  to  landfill  will  be  reduced 
and  all  of  the  associated  costs  for  transportation  and  disposal  also  reduced. 

Canadian  consumers  are  very  traditional  in  their  purchasing  habits,  especially  in 
applications  where  Superwood  is  most  suited.  Greater  public  awareness  through 
increased  product  visibility  (i.e.  more  products  available  to  be  seen)  is  a  necessity  to 
effect  a  change  in  the  buying  habits.  When  this  happens,  there  will  be  an  increase 
Superwood's  future  potential. 
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FIGURE  7.1  (Cont'd)  -  SUPERWOOD  ONTARIO:   INCOME  STATEMENT 
(Asat  July  31,  1991) 


Other  Revenues  and  Expenses 
Bonus  Income 
Interest  (Earned) 
Interest  Expense 
Discount  (Taken) 
Credit  Given 
A/R  Service  Charges  (Earned) 

Total  -  Other  (Revenue)/Expense 


income  (Loss)  Before  Taxes  (944.231.69)       (503.3) 


Year-To-Date 

% 

$ 

Sales 

50,000.00 

26.7 

275.64 

0.1 

9,998.48 

5.3 

16.18 

1.58 

59.92 

(40,351.68) 

(21.5) 

Net  Income  or  (Loss)  (944,231.69)       (503.3) 


FIGURE  7.2  -  SUPERWOOD  ONTARIO  LIMITED:   BALANCE  SHEET 
(Asat  July  31,  1991) 


ASSETS 

Current  Assets 
Cash  on  Hand 
Petty  Cash 
Bank  -  TD  A/C  0566  091 5944 

Total  -  Cash  on  Hand 


200.00 
(310.151.91) 


(309,951.91) 


Accounts  Receivable 

Accounts  Receivable  -  Trade 
Employee  Advances  -  Misc. 

Net  Accounts  Receivable 

Inventory  at  Cost 
Prepaid  Insurance 
Prepaid  Deposits 
A/R  -  Provincial  Grant 
A/R  -  Federal  Grant 
Inter-Company  Superwood  B.C. 
Inter-Co.  Superwood  Quebec 
Inter-Co.  Superwood  New  Bruns. 

Total  -  Current  Assets 

Fixed  Assets  at  Cost 

Automobile 

Accum.  Dep'n-Automobile 
Net  Book  Value 

Office  Furniture  &  Fixtures 
Accum.  Dep'n-Furniture 
Net  Book  Value 

Machinery-Plant  and  Equipment 
Accum.  Dep'n-Machinery 
Net  Book  Value 

Molds 
Computers 
Federal  Grant 

Accum.  Amort-Federal  Grant 
Net  Book  Value 

Provincial  Grant 
Accum.  Amort-Prov,  Grant 
Net  Book  Value 

Total  -  Fixed  Assets 

Other  Assets 

Deposits  re.  Equipment 

Total  -  Assets 


28,463.06 
300.00 


17,648.09 
5,492.74 

7,825.90 
1.340.93 

1,095,755.48 
74.097.57 

99,660.00 

4,271.40 

(200.000.00) 

(21,659.00) 

(185,000.00) 
(20,039.50) 


28,763.06 

(43,097.87) 

170.70 

14,194.84 

44,433.73 

50,000.00 

349,572.53 

201,193.27 

201.78 


12,155.35 


6,484.97 


1,021,657.91 


(74,409.60) 


(164.960.50) 


335,480.13 


800,928.13 


1,717,485.00 


2,853.893.26 


FIGURE  7.2  (Cont'd)  -  SUPERWOOD  ONTARIO  LIMITED:   BALANCE  SHEET 
(Asat  July  31,  1991) 


LIABILITIES  &  EQUITY 

Liabilities 

Current  Liabilities 

Accounts  Payable  523,621.54 

Employees'  Income  Tax  Payable  3,635.99 

C.P.P.  Payable  1,866.50 

U.I.  Payable  2,664.82 

Employees'  Workers  Comp.  Pble.  (5,759.10) 

Employees'  Accrued  Vacation  9,823.40 

Provincial  Sales  Tax  Payable  1 ,279.04 

G.S.T.  Collected  9,162.43 

G.S.T.  Remittances/Receipts  60,510.44 

G.S.T.  Input  Credits  (222,886.64) 

Due  to  Shareholders  151,770.28 

Total  -  Current  Liabilities  535,688.70 

Long-Term  Liabilities 
Long-Term  Debt 

Term  Loan  #1  (Tetra  Pak)  600,000.00 

Working  Capital  Loan  250,000.00 

Expansion  Advances  -  Tetra  Pak  1,910,907.00 

Term  Loan  #2  (Tetra  Pak)  557,318.21 

Total  Long-Term  Debt  3,318,225.21 

Unearned  Income  247,318.59 

Total  -  Long-Term  Liabilities  3.565,543.80 

Total  -  Liabilities  4,101,232.50 

Shareholders'  Equity 

Share  Capital 

Common  Stock  Issued  75.050.00 

Total  -  Share  Capital  75,050.00 

Retained  Earnings  (379,713.26) 

Current  Earnings  (942,675.98) 

Total  -  Shareholders'  Equity  (1,247,339.24) 

Total  -  Liabilities  &  Equity  2,853,893.26 


inventory  of  $43,097.87. 

7.2.3   Operating  expenses 

Table  7.1  outlines  total  operating  expenses  of  $539,814.13.  This  figure  incorporates  all 
office  and  administration  costs. 

7  J   BALANCE  SHEET 

Table  7.2  is  a  Balance  Sheet  for  the  fiscal  year  ending  31  July  1991  for  Superwood 
Ontario.  It  shows  total  current  assets  of  $335,480.13.  Total  fixed  assets  including 
deposits  on  equipment  equals  $1,717,485.00.  Total  assets  as  at  31  July  1991  equal 
$2,853,893.26. 

Current  liabilities  total  $535,688.70.  The  long-term  liabilities,  which  are  primarily 
comprised  of  term  loans  and  expansion  advances  from  Tetra  Pak,  total  $3,565,543.80. 
Total  liabilities  for  Superwood  at  the  end  of  the  fiscal  year  is  $4,101,232.50. 
Shareholders'  equity  and  capital,  reflecting  retained  earnings  is  $379,713.26  and  current 
earnings  of  $942,675.98  result  in  a  total  of  $1,247,339.24.  Added  together  these  figures 
represent  the  total  liabilities  and  equity  of  this  firm  as  being  $2,853,893.26. 

7.4  ECONOMIES  OF  SCALE 

When  the  second  extruder  was  added  during  the  course  of  the  year  (not  under  the  project 
but  as  a  separate  endeavour)  at  a  cost  of  more  than  $360,000.00,  the  cost  of  production 
was  not  seen  to  appreciably  increase.  The  president  of  Supenvood  reported  that 
production  costs  increased  only  by  about  five  per  cent;  this  number  reflected  primarily 
the  cost  of  electricity  (Thane  Cochran,  1991).  No  more  staff  was  hired  to  operate  the 
second  extruder.  As  reported  in  chapter  six,  one  of  the  limiting  factors  throughout  much 
of  the  year  in  the  production  of  Superwood  products  was  the  materials  handling  capability 
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of  the  shredder  and  its  inability  to  provide  enough  plastic  for  the  extruders.  Once  a 
shredder  with  increased  capaciry  was  purchased  (at  a  cost  of  $54,000),  the  extruders  were 
able  to  run  for  long  periods  without  uninterruptions.  The  addition  of  the  new  equipment, 
enabled  a  doubling  of  production,  was  associated  with  an  increase  in  production  costs  of 
approximately  five  per  cent. 

7.5  CAPITAL  INTENSITY  AND  LEAD  TIME  TO  PAYBACK 

It  can  be  seen  from  the  Balance  Sheet  (Table  7.2)  that  the  capital  investment  in  the 
company  requiring  payback  totals  approximately  $3.5  million.  The  present  payback 
schedule  for  Superwood  is  based  on  a  ten  year  amortization  period  covering  the  entire 
$3.5  million.  This  timeframe  could  be  shortened  if  Superwood  proceeds  and  is  successful 
with  the  release  of  a  $2.0  million  public  issue  late  in  1992.  $1.5  million  would  be  used 
to  pay  down  the  debt  with  the  remaining  $500,000  used  as  working  capital. 
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8.0  MARKETING  STRATEGIES  FOR  SUPERWOOD 

8.1  MARKET  REVIEW 

Before  the  project  was  undertaken,  a  market  review  of  the  potential  sales  of  Superwood 
recycled  plastic  products  was  conducted  based  upon  statistical  sources  and  contact  with 
potential  purchasers  in  identified  market  areas.  Samples  were  shown  to  potential  buyers 
and  their  reactions  to  the  materials  noted. 

The  markets  reviewed,  were  in  part  a  reflection  of  the  areas  in  which  the  Irish 
manufacturer  had  found  success.  Superwood's  success  in  Ireland  had  been  impressive. 
In  a  market  of  3.5  million  people,  Superwood  has  three  extruders  operating  24  hours  per 
day,  seven  days  per  week,  with  an  annual  production  of  nearly  1,600  tonnes. 

There  are  significant  differences  between  the  markets  in  Ireland  and  Ontario.  In  Ireland, 
competing  wood  product  prices  are  higher,  and  highway  signposts  readily  lend  themselves 
to  fabrication  with  Superwood.  In  Ontario,  there  is  a  major  push  to  promote  recycling, 
particularly  of  plastic,  which  is  absent  in  Ireland.  The  price  of  Superwood  products  in 
Canada  is  also  higher  per  kilogram,  primarily  due  to  higher  labour  and  overhead  costs. 

A  market  survey  for  Superwood  recycled  plastic  products  was  conducted  in  the  following 
market  areas: 

*  outdoor  furniture  (municipal  uses,  ie.  picnic  tables,  benches,  etc.) 

*  marina  applications  (docks,  etc.) 

*  construction  (fences,  highway  markers,  sign  posts,  etc.) 

*  pallets 

The  survey  revealed  a  wide  and  varied  range  of  applications  in  which  Superwood  could 
provide  significant  user  advantages  over  traditionally  used  materials  -  predominately 
wood.  The  diversity  of  uses  provides  a  basic  source  of  strength  and  flexibility  in 
manufacturing  added  value  and  other  products.  The  market  categories  recognized  by  the 
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TABLE  8.1:   Market  Prospects  for  Various  Mixed-Plastic  Products 


MARKET 


KEY  CONSIDERATIONS 


CONCLUSIONS 


Boat  docks 

Auto  curb  stops 

Breakwaters 

Park  benches 

Mushroom  trays 

concerns 
Horse  stalls 

Picnic  tables 


Playground 
equipment 

Railroad  ties 


Extremely  large  existing  market  in  NE. 
Continuous  exposure  to  harsh  wet  envi- 
ronment. Plastic  products  currently  used, 
accepted. 

Plastic  currently  used,  cost  effective. 
Colouring  throughout  saves  maintenance 
costs.  Lighter  weight  saves  on  labour  costs. 

Wet  environment  ideal  for  plastic. 


Continued  exposure  to  inclement  weather. 
Primary  customers  are  gov'ts  and  schools. 

Moist  conditions  require  plastic. 
Plastic  products  currently  used. 


Horses  tend  to  chew  top  rail,  forcing 
replacement.  Bottom  of  stalls  deteriorate 
forcing  replacement.  Large  market  in  NY. 

Manufacturing  for  government  use  done  by 
prison  system  with  subsidized  lumber. 
Outdoor  environment  ideal  for  plastic. 


Outdoor  environment  ideal  for  plastic. 


Excellent  potential  for  recycled  plastic. 
Potentially  large  replacement  market. 


Strong  potential. 


Limited  data 
available. 


Tight  construction 
regulations;  no  large 
NE  market. 

Strong  potential. 


Limited  market  data 
available;  possible 
food-contact 


Strong  potential. 


Small  market  Price 
supports  rule  out 
competitive  positioa 
Limied  maiket  data 

Limited  market  data 
available. 

Tight  construction 
specs.  Long-term 
strength  &  load-test 
results  pending. 


Source:  Touche  Ross,  1987,  "Plastics  Recycling  Action  Plan  for  Massachusetts' 
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survey  were  comparable  to  the  nine  categories  of  potential  markets  for  mixed  plastics 
analyzed  by  Touche  Ross,  Inc.  (1987)  in  its  report  entitled,  "Plastics  Recycling  Action 
Plan  for  Massechusetts".  A  summary  of  the  Touche  Ross  (1987)  report  can  be  found  in 
Table  8.1. 

The  survey  revealed  a  wide  and  varied  range  of  applications  in  which  Superwood  could 
provide  significant  user  advantages  over  traditionally  used  materials  -  predominately 
wood. 

82   ORIGINAL  MARKETING  STRATEGY 

A  review  of  each  of  the  main  market  areas  surveyed  is  provided,  with  summary  estimates 
of  market  sizes,  traditional  materials  used  and  comparative  costs  and  expected  market 
penetration  in  each  area. 

8.2.1   Marketing  plan  restrictions 

It  was  noticed  early  that  the  market  requested  products  of  specific  characteristics. 
Superwood  adjusted  the  production  to  serve  the  immediate  need.  The  limitation  was  the 
dimension  of  the  existing  moulds.  The  following  models  (moulds)  were  available: 

1  inch  X  3  inch  x  96  inch 

2  inch  X  3  inch  x  96  inch 

2  inch  X  4  inch  x  96  inch 
1  inch  X  4  inch  x  96  inch 

1  inch  X  6  inch  x  96  inch 

3  inch  X  3  inch  x  96  inch 

2  inch  diameter  round  x  96  inch 
curbs  4.5  inch  x  6  inch  x  72  inch 

It  is  not  feasible  for  Superwood  to  buy  a  mould  for  a  few  products,  therefore,  a  careful 
selection  of  dimensions  was  made  to  suit  the  majority  of  requests  and  orders. 
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Once  the  mould  is  acquired,  there  are  possibilities  to  broaden  the  scope  of  the  product 
range.  Examples  of  such  possibilities  are  the  uses  of  different  pigments  in  order  to  get 
various  colours.  Further,  different  additives  may  be  blended  (i.e.,  mica,  silica)  in  order 
to  produce  a  very  light  product  or  by  using  limestone  powder  or  pelletized  feedstock  to 
get  a  more  dense  product. 


Table  8.2:   Supenvood  Market  Quantity  Projections:  Third  Year  Level 


MARKET 
Penetration(%) 


Supenvood  Market  Superboard      Market 

(lbs.)  Penetration(%)       (sq.ft) 


As  Pressure  Treated 
Wood  Substitute-general 

1,100,000 

<1% 

Pig  Enclosures 

100,000 

25% 

200,000 

25% 

Horses:  Stall  rails/ 
floors 
Fencing 

100,000 
900,000 

2.5% 
5.0% 

90,000 

0.5% 

Municipal:  Basic 

Value  Added 

22,000 
22,000 

50% 
50% 

3,000 

50% 

Docks 

100,000 

? 

20,000 

? 

Pallets 

170,000 

0.1% 

90,000 

0.1% 

Signs 

50,000 

? 

40,000 

? 

Sundry 

100,000 

50,000 

Basic 

2,422,000 

Value  Added 

242,000 

TOTAL 

2,644,000 

493,000 
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8  J   COMPARATIVE  CHARACTERISTICS  AND  CUSTOMER  EXPECTATIONS 

8.3.1  Substitute  for  Pressure  Treated  Timbers 

One  of  Superwood's  key  advantages  is  its  durability.  Treated  timbers  are  promoted  as 
being  extremely  durable,  with  lifetimes  in  excess  of  40  years  claimed  for  pressure  treated 
pine.   When  compared  to  pressure  treated  wood,  the  advantages  of  Superwood  are: 

*  smaller  cross  section  for  the  same  strength  in  many  applications 

*  availability  of  custom  cross  sections  for  special  applications 

*  non-toxic,  non-polluting 

*  recycled  image 

*  availability  in  textured  and  coloured  finish 

*  greater  strength  when  subjected  to  impact  (ie.  will  not  shatter  or  splinter) 

*  potential  longer  lifetime 

The  greatest  disadvantage  of  Superwood  is  the  price.  The  price  differential  for  the  same 
dimensions  is  partly  offset  by  the  greater  strength  of  Superwood,  permitting  smaller  sizes 
to  be  used.  The  price  differential  would  be  lowest  for  the  larger  cross  sections  as 
Superwood  is  priced  by  the  pound  (or  kilogram).  At  $0.60/lb.  from  the  distributor, 
Superwood  would  be  approximately  50%  to  100%  more  expensive  than  pressure  treated 
pine  wood. 

8.3.2  Docks 

Docks  are  commonly  made  from  wood.  Preferred  choices  are  pressure  treated  wood  and 
cedar.  The  attraction  of  cedar  is  its  durability,  easy  workability,  lightness  and  pleasant 
smell.  Typically,  wood  which  is  fully  submerged  or  remains  high  and  well  drained  lasts 
approximately  7-10  years.  Superwood  has  the  potential  to  replace  cedar  and  other  woods 
in  some  dock  applications.  Given  the  price  premium  required  for  Superwood,  it  is  not 
likely  that  major  inroads  can  be  made  into  this  market.  It  would  be  most  attractive  to 
commercial  operators  currently  experiencing  maintenance  problems. 
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Private  users  appear  to  be  prepared  to  accept  some  of  the  maintenance  problems  of 
wood  in  exchange  for  the  aesthetic  pleasures  (e.g.  smell,  look).  Supenvood  large 
members  below  the  deck  surfaces  may  have  appeal  because  of  the  longer  life  in  a 
difficult  wet/dry  environment. 

Superwood,  being  plastic  may  not  be  viewed  in  a  positive  light  in  a  "get-away-from-it-all", 
rustic,  cottage  environment.  For  a  further  review  of  the  potential  of  recycled  plastics  in 
marine  applictions  refer  to  the  Fisheries  and  Oceans  report,  "Recycled  Plastic:  The 
Feasibility  of  its  Application  in  Marine  Structures",  by  A.G.  Rooney,  1991. 

8.3.3  Highway  markers  and  signs 

In  Ontario,  signs  are  most  commonly  mounted  on  pressure  treated  pine  posts.  Where 
the  provincial  or  local  government  agencies  specify  the  post  material  to  be  used,  it  is 
possible  that  procurement  policies,  once  developed,  that  are  aimed  at  promoting 
recycling,  could  favour  the  use  of  Superwood,  even  at  a  premium  price.  The  Superwood 
posts,  if  broken  off,  could  easily  be  returned  to  Superwood  for  re-recycling,  thereby 
enhancing  the  environmental  position  of  the  product. 

8.3.4  Municipal  applications 

Municipalities  are  a  major  supplier  of  waste  plastic  material  for  recycling.  The  primary 
motive  is  waste  disposal  cost  avoidance.  For  this  reason,  they  have  a  vested  interest  in 
ensuring  the  success  of  recycling  initiatives  that  make  use  of  their  recovered  plastic 
material.  There  is  also  some  political  gain  to  be  made  in  using  materials  made  from 
waste  plastic  in  high  visibility  public  uses. 

Some  municipalities  in  the  Toronto  Area  have  formed  a  GIPPER  Committee  to 
encourage  internal  purchasing  to  acquire  products  made  from  recycled  materials. 

Superwood  is  more  resilient  to  vandalism  and  would  reduce  maintenance  costs  associated 
with  the  use  of  wood.     Again,  broken  materials  can  be  returned  for  re-recycling. 
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Discussions  with  municipal  purchasing  officers  indicated  that  the  range  of  Superwood 
applications  could  include  the  following: 


*  park  benches  *   tree  stakes 

*  picnic  tables  *   survey  stakes 

*  some  advertising  and  display  kiosks 


83.5  Animal  enclosures 

Pens  for  pigs  and  stalls  for  horses  and  cows  traditionally  have  been  made  from  wood- 
based  products.  Wood  has  a  large  disadvantage  over  Superwood  in  durability.  Horses 
in  stalls  often  chew  on  wood  surfaces  within  easy  reach.  The  top  rail  is  particularly 
vulnerable.  The  bottom  rail  also  deteriorates  more  rapidly  due  to  moisture  exposure  and 
kicking.  Superwood  is  highly  resistant  to  animal  chewing  and  damage  due  to  animal 
dioppings  and  urine.  If  it  is  as  resistant  as  expected,  the  premium  in  excess  of  wood 
could  be  easily  justified. 

In  flooring  applications  in  agriculture,  Superwood  (Stokboard)  could  be  used  in  exchange 
of  concrete  or  wood.  Concrete  acts  as  a  heat  sink,  thereby  increasing  the  requirements 
for  bedding.  Superwood  would  not  incur  this  difficulty.  Wood  floors  have  a  tendency  to 
wear  out  quickly.  Again  Superwood's  resistant  nature  would  decrease  maintenance  on 
such  floors. 

Fencing  products  is  where  the  greatest  application  of  Superwood  could  occur.  Where 
wood  fences  are  used,  concern  for  pressure  treated  wood  chemicals  means  that  owners 
generally  use  untreated  wood.  Wooden  fences  are  considered  aesthetically  desirable,  with 
the  preferred  finish  in  white  paint.  However,  the  cost  of  maintenance  is  high,  in  both 
time  and  paint.  Wood  fences  would  also  be  subjected  to  chewing  by  livestock  decreasing 
time  between  replacement. 
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Superwood  could  be  used  to  replace  both  the  posts  and  the  rails  since  its  weathering 
characteristics  and  resistant  nature  make  it  a  reasonable  replacement  material. 

83.6  Pallets 

Superwood  and  Superboard  can  be  used  to  make  pallets.  Pallets  of  these  materials 
would  be  more  resistant  to  damage  from  impact  by  fork-lift  trucks  and  rough  handling 
than  conventional  wood  pallets.  Tests  were  done  on  the  Superwood  pallets  by  Forentec 
Ottawa.  The  expected  lifespan  of  a  Superwood  pallet  would  be  at  least  twice  that  of  a 
wood  pallet.  As  well,  plastic  pallets  would  be  particularly  appropriate  for  use  in 
industries  where  toxic  or  corrosive  chemicals  are  used.  The  pallets  are  resistant  to 
chemicals  and  are  non-absorbent  to  stains  due  to  oils,  etc. 

The  cost  of  the  pallets  is  about  double  the  cost  of  conventional  wood  pallets.  The  use 
of  Superwood  pallets  is  attractive  only  where  pallet  costs  are  very  small  relative  to 
product  value,  where  cleanliness  or  safety  is  paramount  or  where  there  are  very  high 
replacement  rates  or  where  it  is  possible  to  establish  a  controlled  distribution  and  return 
system.  The  cost  differential  is  justified  by  the  longer  lifespan  and  ability  to  maintain 
cleanliness  and  safety. 

8.3.7  Other  uses 

Other  uses  identified  for  future  assessment  include 

*  acoustic  screening  *  wall  and  floor  protection 

*  panels  for  fabricated  items  *   cladding  for  containers 

*  truck  bed  liners  *   railway  boxcar  liners 

*  anti-vibration  transmission  bases  for  machinery 

*  partitioning  (e.g.  office  and  automotive  industry) 

*  formwork  for  concrete,  particularly  curved  work  or  for  reused  framework  requiring 
cleaning 

*  formation  or  lining  of  leakproof  vessels  and  containers 
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*  structural  material  in  sewage  treatment  plants,  chemical  or  other  corrosive 
environments 

*  raised  walkways  for  use  in  factories  or  outdoors  where  work  areas  are 
constantly  or  frequently  wet. 

The  addition  of  more  moulds,  colours  and  processing  additives  (to  change  the  densities 
of  the  Supenvood)  will  increase  the  marketable  applications  of  Superwood. 


8.4   FUTURE  MARKETING  PLANS 

Historically,  Superwood  Ontario  has  concentrated  sales  efforts  on  retail  markets  having 
a  need  for  picnic  tables,  benches,  flower  boxes  and  garden  lines.  In  April  1991,  the 
company  hired  sales  person  to  commence  marketing  to  the  pallet  industry,  and  another 
sales  person  to  direct  efforts  to  all  other  markets.  Previous  market  analysis  had  indicated 
potential  demand  in  a  broad  spectrum  of  markets  from  marine  to  agriculture,  and  the 
properties  of  the  product  indicated  a  wide  variety  of  applications. 

Specific  uses  of  the  product  has  indicated  several  physical  properties  of  Superwood  such 
as  softening,  warping  and  surface  consistency,  which  suggest  that  a  redirection  of 
marketing  programme  was  advisable.  Generally,  Superwood  has  been  identified  as  ideal 
for: 

*  non-visual  applications  *   high  breakage  use 

*  low  maintenance  *   hygienic  substitution 

*  other  applications  requiring  high  volume  with  long  production  runs 

Supenvood  currently  acquires  90  per  cent  of  its  raw  material  from  Blue  Box  collection 
programmes.  It  is  the  company's  strategy  to  continue  to  focus  in  this  direction  for 
materials  acquisition.  Considering  this  source,  a  substantial  market  should  be  created  in 
these  areas.  Municipalities  are  avoiding  the  costs  of  disposal  of  this  material  and  should 
be   encouraged  to   help  support  the   recycling  of  plastics   through  their  materials 
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requisitioning  requirements  and  dose  the  loop. 

Since  the  company  has  a  need  for  high  volume  sales  and  must  compete  at  this  stage  on 
a  benefits  basis  as  opposed  to  price,  marketing  and  sales  efforts  will  be  focused  on 
industrial  and  government  applications  which  meet  these  criteria.  The  company  will 
concentrate  on  high  volume  gross  product  use  only,  where  the  same  marketing  material 
can  be  used.  This  will  also  prevent  the  sales  efforts  from  "wandering". 

8.4.1   Markets 

Superwood  will  focus  marketing  efforts  in  the  future  on: 

INDUSTRIAL 

*  pallets 

*  truck  liners 

*  rail  car  liners 

CONSTRUCTION 

*  concrete  forming 

*  curbs,  etc. 

AGRICULTURE 

*  general  farm  use 

GOVERNMENT 

*  the  company  will  develop  a  programme  of  mandatory  purchasing  by  raw 
materials  suppliers, 

*  other  agencies  including:  Defence,  Agriculture,  etc., 

*  non-stress  uses  such  as  kerbs,  boxes,  etc. 

DISTRIBUTORS 

*  Currently  Superwood  Ontario  has  three  retail  distributors  fabricating  finished 
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products  for  retail  and  commercial  purchasers.  In  order  to  keep  Superwood  out 
of  the  fabricating  business,  Superwood  plans  on  developing  a  network  of  small 
distributors  with  non-exclusive  agreements. 

*  The  potential  for  large  national  distributors  of  lumber  substitutes  exists  if 
companies  such  as  Lansing  Building  Supply  and  Beaver  Lumber  can  be  sold  on 
the  benefits  of  the  products. 

A  Marketing  and  Sales  Manager  was  recently  hired  to  help  focus  the  marketing  share 
along  with  increased  product  awareness.  This  should  result  in  higher,  more  stable  sales 
and  longer,  more  economic  production  runs.  Time  and  effort  are  required.  To  date, 
over  nine  months  have  been  spent  developing  contacts  and  working  on  product 
specifications  for  the  pallet  industry.  Long  lead  time  sales  efforts  are  required  to  have 
decision  makers  choose  Superwood  products  instead  of  some  traditional  materials. 
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9.0  CONCLUSIONS  AND  RECOMMENDATIONS 

9.1  MEETING  THE  OBJECTIVES 

The  first  twelve  months  of  operation  were  very  much  a  learning  period.  The  equipment 
purchased  by  Superwood  had  never  run  post-consumer  plastic  as  a  steady  feedstock. 
Superwood  in  Ireland  had  done  some  trials  with  clean  mixed  plastics  but  had  no 
experience  with  plastics  contaminated  as  those  supplied  to  Superwood  Ontario. 

Mississauga  was  the  first  municipality  to  expand  its  recycling  programme  to  include  all 
plastics.  Other  municipalities  were  collecting  only  clean  rigids  (i.e.  PET  bottles  and 
HDPE  milk  jugs).  Consequently,  little  was  known  about  collection  volumes 
contamination  levels  or  types  of  plastics  collected. 

The  manner  in  which  the  collection  contractors  collected  the  plastic  caused  heavy 
contamination  of  glass  and  paper.  The  truck  drivers  are  under  pressure  to  complete  their 
routes  and  as  a  result  are  unable  to  carefully  check  the  contents  of  the  plastic  bags  put 
out  at  the  curb.  When  the  plastics  arrived  at  the  main  depot,  they  were  presumed  by  the 
collection  company  to  be  sorted  and  clean  and  ready  to  bale. 

The  amount  of  plastic  received  at  the  Superwood  facility  is  more  than  ten  times  the 
projected  figure  since  Mississauga  added  forty  thousand  households  to  the  collection 
routes.  This  has  placed  a  tremendous  strain  on  the  materials  flow  systems  and  as  a 
result,  huge  stockpiles  of  plastics  are  stored  at  the  facility  and  all  over  the  province. 

The  contamination  levels  encountered  wore  the  extrusion  equipment  much  more  quickly 
than  would  be  expected  using  virgin  plastics.  The  resultant  downtime  has  set  back 
production  schedules  and  caused  Superwood  to  abandon  original  marketing  plans. 
Because  of  the  poor  quality  of  the  incoming  material,  quality  control  was  very  difficult. 
To  compensate,  more  equipment  has  been  installed  and  Superwood  reluctantly  began 
rejecting  loads  of  mixed  plastics. 


47 


92   SUPERWOODS  POTENTIAL  IN  CANADA 

Sùperwood's  original  assessment  of  the  Canadian  market  was  based  on  the  Irish 
company's  sales  experiences.  This  assessment  proved  to  be  flawed.  Canadian  climatic 
conditions  and  insistence  on  higher  quality  and  'natural'  products  has  made  the  Canadian 
market  much  different.  Supenvood  has  had  to  adapt  and  change  its  marketing  strategy 
accordingly. 

Mississauga  had  promised  to  purchase  Superwood  products  for  use  in  the  City. 
Purchasing  orders  did  not  materialize  as  expected.  In  the  future,  Superwood's  policy  is 
that  plastics  will  not  be  accepted  by  the  facility  unless  a  secured  arrangement  for  the 
purchase  of  some  of  the  Superwood  products  is  in  place. 
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All  levels  of  government  are  being  lobbied  to  "close  the  loop"  in  recycling.  Procurement 
practices  will  have  to  be  altered  to  allow  for  the  purchase  of  Superwood  products  until 
Superwood  is  universally  accepted  for  use  by  the  general  public.  Their  purchase  of 
Superwood  products  would  also  promote  recycling  of  plastics  through  a  high  visibility 
role.  Superwood  anticipates  that  this  process  will  take  three  to  five  years  to  implement 
and  complete. 

In  the  short  term,  Superwood  is  concentrating  business  on  high  volume  repetitive 
business,  primarily  with  "blue  chip"  corporations.  These  type  of  customers  are  sold  more 
on  the  quality  and  cost  effectiveness  of  the  product  rather  than  the  environmental 
benefits  associated  with  such  a  purchase. 

There  also  is  a  possibility  of  a  future  amalgamation  of  Superwood  Ontario  with 
Superwood  Western,  a  separate,  privately  owned  producer  of  Superwood  products,  based 
in  Edmonton,  Alberta. 
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9.4   RECOMMENDATIONS 

Overall,  poor  quality  material  delivered  for  recycling  into  Superwood  products  caused  the 
Superwood  project  to  fall  short  of  its  objectives.  Tighter  control  on  the  quality  of  the 
materials  shipped  by  municipalities  for  recycling  is  a  top  priority  for  any  future 
endeavours  in  the  production  of  post-consumer  plastics  recycled  products.  Downtime  and 
equipment  maintenance  and  repair  costs  were  prohibited  Superwood  from  achieving  its 
first  year  objectives. 

Marketing  strategies  were  not  transposable  from  Ireland  to  Canada  causing  some 
difficulty  in  getting  the  product  into  the  marketplace,  thereby  increasing  the  product's 
visibility  and  ability  to  sell  itself.  Municipalities  supplying  plastics  for  production  as  well 
as  other  levels  of  government  will  be  required  to  promote  Superwood  products,  for  their 
use,  through  changes  in  their  procurement  practices.  This  in  turn  promotes  recycling  by 
individuals  with  an  end  result  that  the  amount  of  waste  going  to  landfill  will  be  reduced 
and  all  of  the  associated  costs  for  transportation  and  disposal  also  reduced. 

Canadian  consumers  are  very  traditional  in  their  purchasing  habits,  especially  in 
applications  where  Superwood  is  most  suited.  Greater  public  awareness  through 
increased  product  visibility  (i.e.  more  products  available  to  be  seen)  is  a  necessity  to 
effect  a  change  in  the  buying  habits.  When  this  happens,  there  will  be  an  increase 
Superwood's  future  potential. 
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APPENDIX  A: 

SUPERWOOD  ONTARIO  DEMONSTRATION  PROJECT 

TERMS  OF  REFERENCE 
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APPENDIX   "  A  " 
Statement  of  Work 


Objec  ti ve 


The  overall  objective  of  this  project  is  to  demonstrate,  using  a 
plastic  recycling  machine  built  by  Superwood  Holdings  PLC  of 
Ireland,  that  a  saleable,  competitively-priced  product  can  be 
produced  from  mixed  plastic  wastes  obtained  primarily  from  the 
nississauga  "blue  box"  curbside  recycling  program.  Commercial 
feasibility  of  the  new  technology  will  be  considered  sound  with 
the  achievement  of  the  following  objectives: 

1.  To  install  and  operate  a  full-scale  Superflow  Jumbo  Moulding 
Machine  for  a  period  of  three  consecutive  months  at  the  rated 
capacity  of  200-250  kilograms  per  hour. 

2.  Oyer  a  three  month  period,  to  process  255  tonnes  of  mixed 
plastic  waste  obtained  primarily  from  the  Mississauga  blue  box 
curbside  recycling  program,  using  the  Superflow  Jumbo  Moulding 
Machine,  to  produce  255  tonnes  of  marketable  products.  The 
process  will  have  no  byproducts,  emissions,  or  discharges  that 
cause  a  negative  impact  on  the  environment  or  human  health. 

3.  To  demonstrate  the  economic  viability  of  the  technology  by 
marketing  Superwood  products  at  a  target  price  of  *0.A^    per 


pound,  and  resulting  in  a  return  of  investment  in  fi>' 
or  less, 


ve  years 


4.  To  develop  markets  for  Superwood  over  a  12  month  period  that 
would  effectively  guarantee  the  disposition  of  all  Superwood 
products  produced  primarily  from  mixed  plastic  waste  obtained 
from  the  city  of  Mississauga. 

111?^^^"'°"^'"^''°:^  '^  successful,  the  technology  will  have  wide 
nr^   ^K  °''  ^^^°^^    Canada. This  presents  an  opportunity  for  a 
profitable  venture  by  a  company  that  is  part  of  Canada  s 
environmental  industry,  «hile  at  the  same  time  contributing 
environmental,  waste  reduction,  and  energy  conservation  goa 


to 

Is. 
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Project  Schedule 

Steps  leading  to  the  successful  demonstration  oi     the  plastic 
recycling  facility  will  include  the  following: 

1.  Establish  a  recycling  facility  for  mixed  plastic  wastes 

from  the  Mississauga  blue  box  curbside  recycling  program.  This 
will  include  obtaining  manufacturing  and  processing  equipment, 
including  a  Superflow  Jumbo  Moulding  machine  with  a  rated 
extruder  output  of  200-250  kilograms  per  hour,  and  complying 
with  all  requirements  of  the  Ontario  Ministry  of  the 
Envi  ronmen t . 

2.  Optimize  the  operation  of  the  facility  with  respect  to 
feedstock  preparation,  operation  of  the  extruder,  and  product 
quality,  including  the  determination  of  the  range  of  cross 
sections  that  can  be  successfully  extruded,  and  the  effects  of 
different  stabilizers  and  pigments. 

3.  In  zDPsultation  with  the  Scientific  Authority,  design  a 
program  to  test  the  physical  characteristics  of  the  product, 
such  as  tensile  and  compressive  strength;  deformation  jnder 
heat  and  pressure;  nail  and  screw-holding  ability; 
susceptibility  to  weathering;  resistance  to  ultraviolet  light; 
resistance  to  acids,  alkalis,  solvents,  and  other  chemicals; 
and  dimensional  stability. 

4.  Investigate  product  embellishment  techniques  such  as  special 
colour  finishes,  shaping,  grain-like  finishes  built  within  the 
mould,  improving  the  range  of  colours,  and  the  preparation  of 
assembly  kits. 

5.  Report  preparation.  The  report  will  clearly  describe  the  level 
of  success  in  achieving  the  objective  of  the  project,  as  well 
as  the  environmental  benefits,  and  resource  and  energy 
savings,  that  would  be  achieved  if  the  technology  were  applied 
across  Canada.  It  will  include  an  economic  analysis  describing 
the  financial  viability  of  the  technology,  based  on  the 
results  of  the  demonstration  project.  The  party  preparing  the 
report,  be  it  an  employee  of  Superwood  Ontario  Ltd.  or  a 
third  party,  must  be  approved  in  advance  by  the  Scientific 
Author  1 ty . 

Data  Collection  and  Analysis 

Personnel  from  Superwood  Cntario  Ltd.  will  monitor  the  project; 
arrange  for  th,   collection  and  documentation  of  process 
information,  including  keeping  a  log  of  the  oueration  oi     the 
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machine;  and  analyze  the  results  of  the  project.  The  frequency 
and  nature  of  the  data  to  be  collected  wi 1 1 /determined  by  the 
contractor  and  approved  by  the  Scientific  Authority  prior  to 
start-up.  The  program  to  test  the  physical  characteristics  of  the 
product,  and  the  laboratory  at  which  it  will  be  conducted,  will 
be  approved  in  advance  by  the  Scientific  Authority. 


Del i verables 

The  contractor  shall  deliver  to  the  Scientific  Authority  at  the 
place  and  time  designated  herein,  the  following: 


Montlily  Progress  Reports: 

The  contracter  shall  prepare  and  submit  monthly  progress  reports 
in  three  copies  to  the  Scientific  Authority  and  one  copy  to  the 
Science  Branch  Contracting  Officer. 

Each  progress  report  5~all  be  in  three  parts: 

Part  i:  The  following  three  questions  MUST  be  answered: 

1.  Is  the  project  on  schecule"' 

2.  Is  the  project  on  budget^ 

3.  Is  the  project  free  of  any  areas  of  concern  on  which 
Crown  assistance  or  guidance  may  be  required? 

Each  negative  response  must  be  supported  with  an 
expl ana tion . 

Part  2:  A  narrative  report,  brief,  yet  sufficiently  detailed  to 
enable  the  Scientific  Authority  to  evaluate  the  progress 
of  the  work,  containing  as  a  minimum: 

1.  A  description  of  the  progress  of  each  task  and  of  the 
work  as  a  whole  during  the  period  of  the  report. 
Sufficient  sketches,  diagrams,  photographs,  etc., 
shall  be  included,  as  necessary  to  describe  the 
progress  accomplished. 

2.  An  explanation  of  any  variation  from  the  plan  of  work. 

3.  A  description  of  trips  or  conferences  connected  with 
the  contract  during  the  period  of  the  report. 
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4.  A  description  of  any  major  equipment  items  purchased 
or  constructed  during  the  period  of  the  report. 

Part  3:  The  Contract  Plan  and  Report  Form,  DSS  9143-3,  showing 
the  following: 

1.  Actual  and  forecast  expenditure  on  a  monthly  basis  for 
the  period  of  work  being  covered.  (Expenditures  are  to 
be  outlined  by  month  and  by  task.) 

2.  Progress  of  the  work  against  your  original  Contract 
Plan.  (Instructions  for  showing  the  above  on  the 
Contract  Plan  are    detailed  in  Appendix  "C"  ,  attached.) 
The  Contract  Plan  and  Report  Form  will  provide  the 
basis  for  measuring  the  pi-ogress  of  the  work,  and  the 
performance  under  this  contract. 

It  is  a  requirement  that  these  reports  are    in  sufficient  detail 
to  allow  the  Scientific  Authority  to  evaluate  the  success  of  the 
Contractor  in  completing  applicable  Milestones. 


Milestone  Report 

One  copy  of  a  Milestone  Report  shall  be  delivered  as  follows: 

Milestone  i:  DUE  DATE:   31  March  1990 

Progress  Report  1:  Superflow  Jumbo 
Moulding  Machine  with  a  rated  capacity 
of  200-250  kg/hr,  complete  with  all 
motors  and  controls,  delivered. 


Milestone  2:  3i  August  1990 

Progress  Report  2:  First  report  on 
technology  demonstration,  including 
product  test  results  by  independent 
testing  laboratory. 
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MiI»ston»3i  31  (i*rch  1991 

Final  report  «nd  «11  remaining 
del iverables . 


Draft  Final  Report 

One  copy  prepared  in  accordance  with  Appendix  "B",  providing  a 
discussion  of  the  technical  and  environmental  effectiveness  of 
the  demonstration  project  (including  economic  and  energy  savings 
benefits),  and  any  other  information  required  under  the  contract, 
must  be  delivered  for  review  and  approval  by  Environment  Canada 
no  later  than  28  February  1991. 


Final  Report 

Eleven  copies,  including  one  on  magnetic  medium  (diskette), 
containing  all  reasonable  changes  requested  by  Environment  Canada 
to  the  draft  final  report,  must  be  delivered  to,    and  accepted  by, 
Environment  Canada,  no  later  than  31  March  1991, 


Technology  Transfer 

In  those  areas  within  Canada  where  the  Contractor  has  obtained. 
or  will  Obtain,  exclusive  marketing  rights  for  the  technology 

^ari!b?r:°°fK   r^'"^''°""'  ^'^•-  ^^^^  technology  will  be  made 
paries  Contractor  at  reasonable  cost,  to  all  interest. 


Th«  Contractor  will  obtain  a  written  assurance  from  Superwood 
International  Ltd.  that  in  cases  where  marketing  rights  are 
granted  to  other  persons  or  companies  in  Canada,  such  marketing 
rights  will  be  made  available  at  reasonable  cost  to  all 
interested  parties. 


APPENDIX   B 

REPORT  REQUIREMENTS  FOR  DRECT  PROJECTS 

Genera! 

An  important  goal  of  the  DRECT  program  is  to  assist  in  the  solving  of  national 
conservation  problems.    It  is  intended  that  the  technology  being  demonstrated  have 
wide  application  in  Canada. 

Although  on  the  completion  of  the  project,  the  developer  will  be  given  ownership  of 
equipment,  patents  and  detail  designs,  he  must  undertake  to  make  any  patents  and 
technology  developed  available  on  reasonable  terms  to  all  interested  parties  in 
Canada. 

On  completion  of  the  project,  the  contractor  is  to  provide  a  detailed  report  outlining 
the  process  including  costs,  socio-economic  improvements  and  other  pertinent  data 
relevant  to  the  feasibility  of  the  technology  and  its  relevancy  to  the  Canadian 
situation.    It  is  this  final  report  that  might  be  considered  the  key  element  in  the 
project  since  it  is  the  sole  instrument  that  will  influence  the  increased  use  of  the 
technology  demonstrated  including  the  mam  goal  of  the  program. 

It  is  suggested  that  the  report  cover  the  following  list  of  subjects: 

1.  Define  the  objectives  of  the  project. 

2.  Assess  the  success  of  ihe  pro,    rt  in  meeting  this  objective. 

3.  Describe  the  process  in  detail  showing  material  and  process  flow  design. 

A.        Provide  an  economic  feasibility  analysis  of  the  process  based  on  the  results  of 
the  project. 

5.  Assess  the  applicability  of  the  project  to  similar  situations  on  a  national  basis. 

6.  Provide  an  enviromental  and  energy  analysis  of  improvements  or  saving  resulting 
from  the  project,  (1)  on  an  individual  basis  and  (2)  on  the  potential  if  installed  on 
a  national  basis. 

7.  Provide  a  history  of  operating  and  maintenance  data  and  problems  for  the 
reference  of  other  potential  users  of  the  technology. 

8.  Provide  a  logistic  and  economic  analysis  of  the  waste(s)  available  or  potentially 
available  to  which  the  new  technology  might  be  applied. 

It  is  not  intended  that  this  list  be  complete  or  all  inclusive.    The  main  requirement  is 
that  a  report  be  provided  that  will  provide  other  potential  users  with  sufficient 
information  on  the  technology  demonstrated  such  that  a  decision  can  be  made  on 
whether  or  not  to  proceed  with  similar  installation  in  similar  situations. 


Consultants' Spécifications  lor  Environmental  Protection  Service  Reports 

The  purpose  ol  this  specifications  sl->eet  is  lo  ensure  thai  (mal  reports  received  Irom  consultants  requirr  m 
format  if  published  in  the  EPS  Ueport  Series.    Ti.e  Scientific  Authority  should  be  consulted  on  any  questions. 


'^f,f  o( 


Paper  Sae:    All     pages 
(S  1/2"  1  11"). 


should     be     216  mm»  279  mm 


Tjrpinj-Spaciftg!  Spacing  between  each  line  of  the  teit  is 
one  and  a  half  spaces.  Typing  will  preferably  be  done 
using  I?  pitch  'Letter  Gothic'  type  on  »  high-quality  bond. 
MarRin»  on  both  sides  and  at  the  bofion  should  be 
2}.'!  mm  d").  The  top  margin  should  be  )S.I  mm  (1.5"). 
The  pace  number  should  be  centered  do»n  25.1*  'nm  (I") 
fro  n  the  top  of  the  page.  Figures  and  Tables  should  hove 
a  least  a  I  J  mm  (C.5")  margin. 

Markings:  So  company  Identification  should  be  inclu'.'cd 
on  oriiçinal  sages,  illustrations,  etc.  Recognition  of  the 
'.onsultants  effort»  in  doing  ihe  study  s'lotir:  only  appear 
in  the  a  Jthorship  noted  on  ihc  title  paRt 

Eiceptions:  Format  should  (olio*  that  dc:cr:bcc  n  me'r 
specifications;  it  deviations  are  necessary,  '.he;;  $'>o  ild 
first  be  approved  by  the  Scientific  ^utho^lt>. 

Style  of  Writing:  If  the  final  repor;  is  not  acceptable  to 
the  Scientific  Authority  m  terns  o(  understandahiliiy. 
qiality  and  style  of  writing  (and  in  terms  of  these 
specifications),  it  is  incumbtnt  on  the  contractor  lo 
rectify  f^e  report  at  his  own  expense. 

Inclusions:  Only  material  relevant  to  the  topic  at  hand 
should  be  included  .  Contractual  and  ^riministrjtive 
matters  should  not  be  described  in  linal  -eports.  Raw 
data,  if  voluminous,  should  be  (o'warded  scparatrl)  or,  if 
r>ecessary.  included  as  »n  appenrti». 

Corrtponentst  All  original  components  (typed  pages,  ori- 
ginal photos  and  drawings,  etc  )  belong  to  the  Crown  and 
are  to  be  given  to  the  Scientilic  Authority  along  with  all 
copies  of  the  final  report. 

Footnotn  and  References:  Where  possible,  footnotes 
should  not  be  used.  It  is  acceptable  to  refer  to  literature 
cited  by  usinç  brackets  containing  the  author  and  the  year 
of  publication  -  e.g.,  (Jones,  1976),  or  using  the  numbered 
reference  system  where  references  are  numbered  conse- 
cutively as  they  appear  in  the  te»t.  References  should  be 
listed  at  the  end  o(  the  report  using  the  general  format  as 
below: 

Books:  Author($),    Title.  Publisher. 

Location.     Chapter,      Page(s)         (Dote). 
Periodicals;  Author<s),    "Title".        Periodical 

Volume,       Issue.  Page.  (Date). 

Information  (e.g.  internal  reports,  personal  communica- 
tions, etc.)  which  IS  not  widely  available  should  normally 
not  be  referenced.  Furthermore,  in  those  cases  where 
applicable,  the  published  versions  of  documents  should  be 
referenced  and  not  the  preliminary  documents  or  drafts 
which  preceded  them. 


Figures  and  tables  should  appear  on  a  2ié  mm  «  2^9  mm 
page  in  a  vertical  position  whenever  possible.  If  (.g'ircs 
and  tables  are  derived  from  sources  other  than  wo-i:  in 
this  study,  these  sources  should  be  acknowledged  on  the 
figure  or  table. 

Format:  The  sections  of  the  report  should  mrl.icc  the 
following  in  the  order  given: 

1.  Title  page  (unnumbered) 

2.  Abstract  (page  i) 

3.  Resume  (Trench  abstract)  •  leave  blinU;  will  ^p 
translated  by  EPS. 

<<.  Pore*ord  ir-age  lii)  (this  is  mcludcc  onlv  il.cn 
necessary  to  explain  "jrielly  the  bockgrcund  o:  the 
St'-dy) 

5.  Table  of  Contents  lr>:pp  v  i(  Foreword  is  usee,  A  not 
?<igc  in) 

6.  L;st  of  Tables,  L;st  of  Figu-cs 

7.  Ccndusions  ann  Rccommenoatu-ns  'i!  appliCo'  .e) 
i.        Body  of  the  report  itself 

9.  References  (if  applicable) 

10.  Acknowledgements  (if  applicable) 

11.  Appendices  (if  applicable) 

In  the  case  of  lengthy  reports  ■  i.e.  oirr  100  pirf**  '-"  ^o  - 
a  separate  summar)  report  (10-15  pages)  shoula  .'si  be 
submitted. 

Structure  and  Numbering:  All  pages  shoulC  be  nuribcrcd 
sequentiall>  starting  (rorn  the  first  page  ol  text  (a(:cr  inc 
Table  of  Contents,  etc.)  to  the  enri  cJ  the  a;;pcn(Jirci.  i( 
these  are  present.  Appendices  are  numbered  alp'ia- 
bi'iicjlly  (e.g.  A,r\,C.  etc.);  however,  their  page  numbers 
shoulrl  follow  on  from  th»se  of  the  text.  Ta'ilcs  of 
Contents,  etc.,  lor  the  appendices  should  be  included  «iti. 
these  ol  the  mam  report.  Figures  anr)  taales  shoild  also 
he  numbered  sequentially  including  tNose  appearing  m 
appendices.  All  sections  ol  the  report  body  should  h; 
numbered  usmR  the  decimal  system  e.g.,  3.5  S  1  (jnd  i( 
more  than  (our  suhsections  arc  required,  the  Mtn  s 
numbered  using  the  lower-case  alphabet  and  sixth  Ic^el  r( 
division  IS  numbered  using  Roman  Numerals'.  tacii 
numbered  section  should  normally  hove  a  heading. 

Figure,  Tables,  Plates:  The  term  'plates'  (i.e.,  a  r 'olo- 
graph) should  only  be  used  if  the  report  has  a  vcrv  large 
number  of  both  photographs  and  line  drawings;  othi-rwur. 
both  of  these  should  he  referred  to  as  'Figures'. 

It  IS  expected  tliat  oil  ligures  will  be  professionally  frawn. 
'"lear,  and  understandable.  Origirial  copy  or  photoprints 
must  be  provided.  Photographs  should  only  be  included  tn 
highlight  or  illustrate  the  subject  of  the  text.  Qlari<  and 
white  glossies  or  negatives  must  be  provided  lor  any 
photograph  used. 


'C" 


OU-M*f  tlUli/ll 


CONTRACT  PLAN  AND  REPORT  FORM 
Imtruction»  10  Contracte 

Thii  fofm  tcrvei  J  du«l  purpot*,  the  drit  ii  for  pltnniAg  «nd 
ciitm«iinç  thr  work,  and  tht  Mcond  <f  (or  rrponiog  «cru*!  prog'cu 
•gainit  \t\t  plan  duMnq  eontract  tiacution. 


fORMULE  DE  PROJET  DE  CONTRAT  ET  RAPPORT 


l  au»  enirfprçneu'l 


C«tie  formule  a  un  double  but.  alla  it'\  pramièramani  a  pian. La- 
al  attimar  la  travail,  ai  Oauxiémamcnt  a  varifiar.  tout  tu  long  da 
l'aiécution  du  conirat.  ti  lat  travaux  w  da'ouiant  taton  la  plan 


PROTOSEDPLAN 

Your  wvk  and  cd><  plan  muti  ba  pracarad  on  ihn  "Coniraci  Plan 
and  Rapon  Form"  DSS  MAS  9143  3  and  muii  ba  tubmiitad  ai 
part  o'vour  propoiai  The  pian  tftall  demonitraia  how  you  propota 
le  aiacuta  tha  contract  try  lubdividirs  tha  work  mio  taïkt  tn6 
pfovidirtg  tor  aac^  taak  an  aitimaia  of  the  cost  arid  a  ichadula 
for  complalion.  An  axampla  of  a  complatad  form  ii  attachad. 
Ipavtil 

Uw  additional  p*9n  if  Iha  numbtr  of  uikt  a>CMd  IS.  or  if  tha 
contract  duration  «nil  aicatd  12  moncM  Ppr  high  valua  contracQ 
in  aictu  of  SIM  you  ara  nquirad  to  tubdiyda  Iha  work  into  maper 
laki  wtiich  in  turn  ara  to  bt  ubdrvidad  into  minor  taiki.  a.g  a 
■vttvm  it  dividad  into  Uibayitamt  w^ich  in  turn  ara  drvidcd  into 
wbtaikt,  nich  at  «ubaviam  comportana.  • 

You  will  ba  raquirad  to  raviic  your  plan  to  raflatt  tha  raulti  o'  iha 
contract  nagoiiation    Tha  raviiad  plan  will  form  pan  of  contrKt 


PLAN  PROPOSÉ 

Lai  plant  concarrunt  m  travaut  at  in  coCiti  prévui  doomi  «ira 
♦taoiii  lur  la  "Formula  da  proiai  da  comrai  ai  da  raopon  DSS 
MAS  9143  3  at  doi>ani  (tra  praiantai  comma  fauani  oarna  da 
voira  proooiiiion.  La  plan  don  faire  ëiai  da  la  fKor>  dont  voui 
prévovat  martra  la  contrai  à  aiâcution  an  divisant  'a  travail  en 
tichn  et  en  donnant,  pour  cnaoua  ticna.  .jnt  aiiimaiion  du  coOi 
ri  un  calendrier  d'aiacution  Ci-ioint  i  la  page  I  un  aiampla  da 
formula  rampira. 

UtiliWi  dM  pagn  addiiipr<n«lln  li  la  nombra  da  tichai  d^paiw  IS 
ou  u  la  duréa  du  conuat  ait  da  plui  da  doute  moit  Pour  lai  grot 
contrat!  d'una  valeur  tuot'itun  t  $)M.  diviiaz  la  travail  t  ccom- 
plir  tn  lichat  principalai  qua  voui  luCdivitarat  par  !a  mjiu  en 
tlch*i  wcondaim.  Paniai.  par  eiampia.  i  un  lyitama  diviia  tn 
loui-avttémat.  qui.  i  laur  lour.  sont  ubdiviai  »r\  loui  tichai. 
comma  dai  compotana  du  «out-avttama 

Voui  davrar  ravijar  voira  plan  pour  lanir  compte  dci  raaiiiati 
dat  négociationi  le  plan  révita  fera  partie  du  eoniiai 


REPORTING  PROGRESS 

Follovinr\^  coniraa  avnrd.  mentMy  prograu  rroortj  v•tllc^  lacsrd 
acTual  nan  datât  and  protacud  ooirvlation  datât  by  iav>.  actual 
eott  by  tatk.  actual  eon  by  month.  Eitimat»  lo  Compléta  IE  T  C  ) 
by  tatk  and  E.T  C  by  month  ara  to  ba  praparvd  and  tubmmad 
in  acoordanca  with  Itia  anaetxd  aaampla,  :.iaga  II).  unltn  othar- 
wiaa  nottd  in  tha  oontraei. 

NOTE:  Tha  Contran  fila  numbar.  tarial  numbr  and  tha  actual 
flionthi  duration  are  to  ba  antarad  m  tha  arp'opnata 
Weckt  of  tha  firr  and  lueiaquani  raoont  '^i  rapon 
ptriod  It  to  ba  indcatad  by  dravnng  a  lolid  vancal  lina 
11  the  and  of  tha  applicabla  month.  Your  prograti  ravon 
mult  at  complatad  to  t*w  ««tiilaclion  of  ttta  Scianca 
Procuramrni  Managar  b«fora  prograti  clami  will  bt 
procraad  for  paymant 

Tha  following  pomti  concerning  tha  ntacftad  aiampia  mould  ba 

noted: 

II  Raponi  actual  progrru  to  tha  and  of  Augutt. 

21  Aeiuali  bv  month  are  recorded  on  tha  bottom  lin*  at  tha  la»t 
of  the  dale  lint  and  Eitimau  to  Complaa  fry  month  to  Iha  ti^t 
of  tha  date  line 

31  MECHANICAL  SUBSYSTEM  Material  Procurarr^ant  itartad  one 
month  lata  n  proiactad  to  be  co<T\oietad  on  time,  ha»  cott 
S4M  and  tha  Eitimata  to  Complet»  ii  SIM  Total  ubiiak  ,% 
eipacied  lo  coil  S5M 


41  MECHANICAL  SUBSYSTEM  Atiambiy  ii  aapacted  lo  iian  one 
month  late  and  to  ba  corrwiaiad  one  month  lata  The  aipactad 
lata  compiationi  art  to  ba  hi^hi.gntad  uimg  broken  i.nai 

SI  ELECTRICAL  SUBSYSTEM  Aitambly  llarud  one  month  early 
and  It  axpactad  lo  be  completed  one  month  early 

61  DISPLAY  CONTROL  SUBSYSTEM  P-ocurerrianl  .i  SCT.  com 
plate  in  termt  of  coit.  The  ettimatad  completion  data  hat 
'lipped  2  month) 

7\  SYSTEM    INTEGRATION    AND    SYSTEM    TEST    are    both 
eipected    lo    itail   one   monih   laie    reflecting   the   one  month 
delay  in  MECHANICAL  SUBSYSTEM  F|b,,cal.on  and 
Anembly 

61  Ai  oi  the  end  oi  Auguii.  ihe  iptai  corMraci  coil  >  eapacird  lo 
t>f  S26M  i$12  7M  Actual  piui  JI3  3M  E  T  C  I  01  to  equal  ih, 
planned  co»i   oi  J26M    The  contract  .i  e.urcied  to  ba  com 

lii-'rrt  rw>»  month  later  than  planned 


RAPPORT  OE  SITUATION 

Lortqu'un  contrr  alt  adiugé.  il  faut  remplir  un  raODoa  de  titua- 
tion  manual  irtdiquant  la  data  i  laquelle  chaque  ticfie  a  été  entre- 
priia.  ainti  que  la  daie  pravua  d'acnavamant  da  c^^que  tiche.  ta 
tomma  dépanaae  tout  let  rnoii  pour  chaque  tiche  et  >  coui  prévu 
■  dachavamant  par  tient  et  par  moit  et  pr««anter  ce  nocon  de  la 
façon  ir<d<qu«a  I  la  page  II  oloinia  a  moint  qu'il  ntn  ,^  t  indique 
autramant  dani  la  contrat 

NOTA:  Le  numéro  da  domar  du  contrat  le  mjmaro  de  tarie  at 
la  durae  actuelle  an  mo  i  donrant  être  intcnti  dant  let 
caiat  corratoondantai  du  premier  raooaa  al  dai  rapporti 
•i*t*qu»ntt  La  fin  de  la  période  vitae  par  le  rapoon  oct 
être  irtdiquae  au  rttoyan  d'k*i  trait  vertical  piem  apret  le 
mon  en  quattion  Le  rapoon  de  tnuanon  don  être  tuge 
uiiffaiiani  par  la  diractnjr  de  l'approv.iionnamani  tc>en' 
tilique  avant  qua  lat  demandai  d'accompie  ne  lo-ant  trai- 
t««i. 

Soulignent    lat    pomti    luivanti    an    ca    qu'    concerna    i  e>empia 
irnttt 

Il  Let  progrét.  y  comprit  caua  accomplit  i  la  toute  fin  du  mo't 
d'aoOt.  figurant  ur  la  rapoon. 

2)  Let  coOtt  rèali.  par  mow.  figurent  tn  bai.  i  gauche  du  Iran  vem 
cal  plein  indiquant  la  fin  de  la  p^iode  »i»«e  par  le  rapoon  la 
coûi  prévu  pour  l'eiecution  compiaie.  tn  bai.  a  droite  du  trait 
vanicji 

3}  A.nti.  on  voit  que  l'ac^it  da  maier»ai  pour  'e  tout  iviteme 
mécanique  a  comrtïance  .n  moi»  tn  retard,  ou  on  prévoit  qu  ii 
tara  termina  t  la  data  ^  evua  Cetta  tiche  a  coûte  tutou  ici 
S4M  n  on  prévoit  qu  alla  coOiera  \in  autre  miii.on  d  iCi  a  la  im 
dai  travauK.  On  prévon  oor<  9i'tn  tout,  cette  tiche  aura 
coûté  SSM 

41  L  aiiambiaga  du  loui-fvttéma  mécanique  commencera  pobabie- 
fttant  un  mon  tn  retard  et  lé  \tii^ntit  autii  un  rr^oit  en  retard 
Il  faut  rttartra  tn  raliaf  let  retardi  prév\jt  t\t  mo^tn  de  po>ntiilâi 

5)  L  aiiembiage  du  tout  ivttémr  électron. Que  a  débuté  un  rnod  tn 
avance  ei  devrait  eue  terminé  un  mon  en  avance 

61  L  achat  du  iouiiyi:ama  da  contrôla  da  i  affichage  eu  eiacuie 
a  S0%  tn  ca  qui  loucha  lai  coûti  La  data  prévue  d  acnavarriani 
a  loutalcii  été  ret>onéa  de  deua  mon. 

7)  L'intégration  et  lai  veriticationi  du  lyttérrve  d*vraient  commcn 
car  daus  nyjn  tn  ra<  aid  I  cauK  du  retard  accute  »\j  n.veau  d»»  ij 
iabr<ation  et  de  i  ati^rnoiage  du  tout  iviieme  mecan.que 

81  A  la  lin  du  mon  d  aoui.  on  prévoit  Que  le  crui  ioi*i  uu  coni'ai 
le-a  de  $26M  IS12  7M  dé;»  engagé)  et  une  Oép.nv  fl.-  S13  3M 
de  prévual  c  ett  »  d-e  ou  i  atteindra  le  coui  d<  S26M  i.  Uji.' 
d  achevt-menl  a  toute i&n  été  reporte»  d  un  mo.v 
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APPENDIX  D 


DELIVERABLE  ITEMS  AND  DOCUMENTS 


REQDIRED 

DELIVERY 

DATE 


CONSIGNEE  &  QUANTITY 


SCIENTIFIC 
AUTHORITY 


PROCUREMENT 
OFFICER 


Deliverable  Items 

Progress  Reports  & 
Intellectual  Property 


Monthly  Progress 
Report 


Monthly  3  copies 

Milestone  Report  #1     31  March  1990  1  copy 

Milestone  Report  #2     31  August  1990  1  copy 

Draft  Final  Report      28  February  1991  1  copy 


Final  Report 


Other  Documents 


Progress  Claims/ 
Invoices 

Supporting  Documenta- 
tion for  Above 

Correspondence  with 
Government  Relating 
to  this  Arrangement 


31  March  1991 


As  indicated 


11  copies 


1  copy 
1  copy 


transmittal 
advice 

transmittal 
advice 

transmittal 
advice 

transmittal 
advice 

transmittal 
advice 


1  original  & 
4  copies 


1  copy 


1  copy 


APPE  JlX  "E* 


OUTLINE  OF  ELIGIBLE  COSTS  AND  CHAIRGES 


Establishment  and  Operation  of  Demonstration  Facility 
Manufacturing  and  processing  equipment 


Fork-Li-ft  «25,000 

Bobcat  25,000 

Superflow  Jumbo  Extruder  310,000 

Granulator  60,000 

Densifier  60,000 

Shredder  4,650 

Chiller  15,000 

Compressor  10,000 

Pallet  Truck  375 

Air  Conveyors  (Gran)  3,000 

Air  Conveyors  (Mix)  1,500 

Air  Lines  A , 500 

Electrics  30,000 

Silos  13,500 

Mixer  12,000 

Electrical  Spares  5,000 

Mechanical  Spares  10,000 

Moulds  12,000 

Strapping  Machine  1,500 

Rac  k  ing  7 , 500 

Cooling  Dollies  1,200 

Value  Added  Shop  Tools  40,000 

Tool  Kits  9.000 

Labour 


Engineering  and  consulting  services 

Product  testing 

Overheads 

Report  Production 

TOTAL 


«660,725 
57,900 
13,000 
.  5,000 
6.000     «742,625 
20 . OOP 
«762,625 


